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(57) Abstract: 

PURPOSE: An apparatus and a method for automatically aligning 
3D data are provided to automatically align 3D data without 
making damage to an object by using a non-contact type marker. 
CONSTITUTION: An apparatus for automatically aligning 3D data 
includes a marker generating section(12), a projection section(16), 
an image obtaining section(18), a driving section(20), a moving 
mechanism(22), an image input section(24), a marker control 
section(26), a projection control section(28), a microprocessor(30) 
and a buffer(32). The marker generating section(12) forms a 
pattern on an object(IO) to be measured such that the image 
obtaining section(18) recognizes the pattern. The marker 
generating section(12) has plural marker output parts(14). The projection section(16) includes a light source, a pattern 
film and a lens so as to project predetermined patterns on the surface of the object(10). 
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&-§■ 4* =r 44. 44 44» 444 44 4£<44 444 344 44 44444 4471- 44 444 344 4± 
4#i: 4 ^ 44. 

4 nil, 444 444 44 44 4~57fl 44 ±444 44 44444, 4^4 4 7l)4 44 HH4fe 37fl 
4 44 ^14 44 » ±444 44 44444. 44 344 -^4444 4^41 444 441- 4444 4*1)4 3 
7fl 444 44 4J14 ^ 444 44 44* 4431 444 -&444 444 4 sl 44 4£44. 

£4, 4 44444 44 4^4(12)* ^4 444 44* 4-8-44 444 4 4444 4* 441- 4-8-44 
44 A 4s 444 4 4£4 44 4£ 7^44. 4^4, oi 7^0^ 4^ £ ^ ^47114 44 #44(14)7} 44 
4 s 4-& £44 441 f^t^ 444 44 4£4 444 4^4 444 44*114 ^ 44. 

4 ll^H, 44 44HsL HS.a^4(30H4^ 44 ^4 44S-(l.0)4 4444 €44 4*11 4444 4^ 44 
4 344 444441 4^ 44444 444 444 344 44 444^44 4*44 44 44 4444 44 
4£1 4444 441 4^ 444 t 4^4 §V4] 44. i44 44i 44 ^^44 4444 37114 44 4^4 
41 4-8-44 444 44^1 444 =r £U, 444^ 4^- 4* 4 7114 4444 44^4 4^ 4-S- 
5L## 7M^i 44 n fl§-4 44^4 444 44 44 ^1 4^4^4 44^^ 4^ 444 4^4, 41 4 
444 44^4 4444 *B444 441 4s 444 4 4^4 44. 4 44^ 22.4 444 4444 4^4 4 
4. 

4, £ 7a 4 sl 7bi £44 44 44, 444 44444(60Hlfe 44^44 444 M7fl4 44 %U, 4* 44 
444(62)44 44^44 444 N?fl4 44 44 44i, 444^^ 444 44444(60)44 M C 3 7fl4 *\ 
s. 4* 44^ 444 4 4^, 4§ 44 4 44(62)^4 N C 3 7fl4 4s 4* 4441: 4^4 4 44. 4# 4 
4^1 4 A J4 4, # M c s x n C 3 #4 4H! f-44 4s 4444 4444 444. 

44, £ 7a4 £.44 44 44, 44 44as ±5.44(30)444 444 3144(60)4 ±44 44 i 4*11 
444 44 44 44=4 44^(Tl,T2)# ^44^, 4* 44444(62)o)l ±44 444 4^1 444 44 4*114 
444 444(T3,T4M: ^444 44. 

n 4w°ll, £ 7b4 £44 44 44 44 44 as. HS^14(30)fe 4 44444(60,62)4 44^44 44 4 4 
44 444(Tl,T2)(T344)44 4s 4444 44^4 4(^ Tl4 T3)l #444 44. 

444,4 44^4 4 s 444441 4444 44^i^& 44 7}4 if ^4 01^- ^ ^0.14, yiH§> 

4«B 44 44 44^1- ^ ^ 4t11 44. ^, 4^1 4^4 44 4 ?114 44^(Tl,T3)4 444 44 
71144 ^4(al,a2,a3)(bl,b2,b3)l ^4^, 4 4#4 44 A -£4 4^ 4 44 £4^ 4^14 4444 44H — s 
444tI1 44 444. 

44, 4 44 441 444£.°s 4444 41 44 44 £4 44 44 ^ 4444 44 4, ^44 44^4 
44£ 27fl 44AS 4#44 4 ^4 ^41 444t11 4^, 4 44^44 7>4 4 44 44t)1 444 44 44 
* 44 4^44 4*11 =l 44 444 4s 444fe 44^ # 4£s 444t11 44 444. 



#71$ M>4 a-ol zj-z^ ^^o^ofl^ tf|-g-5)fe 444 lp>]]^ oil- 47il;0l 43L3HH t^r 3 

4 HHEH £ ^ g£ 44^ £$-g; 3-g-«H C»l^A]7l£S. 44 

^, *lS 4s ^^)o)l 27fl Si #4^* I^H^lfe $Jf« E 8a~E 8cH 44\+ 44 £4. 

SI 8aofl Six] 4 44 ^-o] ; a) S t^ 0 !^- 3*14 4^ 27^3] 3 -fife tf4H4 ^4^*1 

E. 8bi £1*14 44 27flal #4^°1M zi-z]- 44^ ^x]^5i 4^ o^^ A ] 7 ] fe 44^ ^«|^7|i s)^ 4, 4 
4^1 -a-4^011 cil4 7 ]§4S7l]l- AS £3*^, 4°1*1 #3-^3 4^711 B* AS ?H^fe 4^^: ^*J*>^1 3fe 4, 

cfl4 ^ DflE^^( TranslationMatrix )( T )oi ^)Aj^ 4^4 ^4^1 m. ^4_ 



T«H 1 

T=T(A1-B1) 



-L 4-S-ofl, £ 8ci E*14 44 go] 2 7flol 44^ tfl*fl <gxlAl7j ^-xl^ol ^44 Uxlx]?]^ 3]*14€-l: 

s|fe 4, 4 ^ ^-4fe 0 J5131 ^- q^t- <ax]A]7l^ s|x] "Ii^i(Rl)t 44^fe 4-4x1 

24 go] 01 = 01x14. 



4^4^ 2 
R1=R(0 1) 



4?14 44 40] s|*i44-8: ^S^M E 8cH £1*14 44 40] 5^ 4, ojf 440] o.s <a*| ^1 7l 7] ^4 
$3 i e €1^^2)01 4711^ 4714 ^4^1 34 £01 4444. 



<r«M 3 
R2=R2(0 2) 



47I*!: «>4 t°l <H*14fe Sl^i^AS tfJL zz. 40]] i^"S|*l &fe 443 ^*llHH M)^ fe 4 

£ 4°13 zjos^^ x]7]4 271)^1 #4^ <gxlAl4 4= 01 Til 3fe 4, ol* 44 ^^(Transform MatrixX 
M)S. *jel44 4?14 4^H 44 40] 4444. 



4=4x1 4 
M=T-R1 • #2 



5E4, 4 44*§°1 £^383 4^^1°1e^ 443 3(P)fe 4?14 4-4x1 50,1 01 §i) Afl^ <a*j S 01^4 4^ 51 Til 
44. 



^r43 5 
P'=MXP 



37] 7]- ^H"?! ^o] o>u|7l nfl^l 444 -£^7} ^aJI ^ 91Sl™^ n ^oi tflo]B|7> 44 ^14 e4S 
#Jl44 4*11" S^5}7ll £4. on- sflxliE^ (registering) ol 51- Ji 44, 0^4 4^ 4 3^ji*M£|f- 

43- °§!44 ^ 44. 

i*j4 ^ 3)0)4 Al- «p§4 ^ ^0)4 BSl 21-S^oll ^J17} *>fe ^-f ofl , A* 4*fl4^ ^ s) ^ ^^(Rigid 
Body Tranformation) B4 4S3H BHM1 €4. °1 n fl, H4 A 1^4 4tt A4 n7fl4 ^ P={p , }, o}6\] 

tfl-g-SHr B4 ^-i- Q={x ; } 4^1 *HS, 44 Cfl-§-£lfe P,Q4 T^f- sjis 4# ^ 4i 4*^ °l-g-44 
ol^, 4444^ ^-5>jl, aEltMt Ai 3-§-4t1] €4. 444, P,QS 444^ ^0H4 a4 B4 ^^^e) 
^^^7}S\JL, 444 tfl-g-^-i: #3. o)^, 4444# ^-g-^Rr ^P,Q4 ^ $7} 3 7} ^4 iflofl ^a]% 

n}l77}xl a>4^7ll €4. 

4714 4-£4^ ^4^ *^1^ 444 A^s] ^4«oH4i5i 7>=s- 7>4^ B4 ^5-H 4 23-i- 3# 
SHI 44. 

44 4-§-4fe 23 4014 7-1 e]» 4^51 sffe 44-8: 4-8-*H ?«M 4fe 4, ^1 44 t^fe 4 



«r«H 6 



<^7H 4x^4^4 ^Efl rfjeKState Vector)°U, Q=[Q R I Q T ] 2 7> 44. 4, Q R £ 44^ ^(Quater 
nion Vector)*^, Q R =[q 0 q j q 2 q 3 ] t ( q > 0, q 0 2 + q 1 2 + q 2 2 + q 3 2 =1 )ofl 4444. Q T 
4*S4-£ ^4 (Translation Vector)^, 4*r Q T =[q 4 q 5 q 6 ] t 6\] §1)444. 

^-4 ^44 6o1 ix^ f (Q)^ pjofl R (q R )4 q T 34^-§- nfl x i 44 ^Tiem 444^, ^l^ f(Q)» 
^i^l-t ^ sa^ R(Q R )4 Q T » 4fe ^oi4. 

^7l 6i^1 R(Q R )fe 3 xs s 44^ ^ 4, 47RV 7i 4*11 ^444. 



^4-6i 7 

2(?i« 2 -%) 2(^3+^2) 

2(^2 + ^3) ^ + «2-«i~d 2(^3-^l) 

. 2(^3-^2) 2(^3+^1) «o+^-«i"^ 

^^^0144 ^j^(P)» P={ P i}s ^44^, 4^01 4^ 4014 ^t(x)» x={xi}^ ^4^> ^^i, P4 X4 

f^a^l^ (Center of Mass)£ 8i 4§fl ^444. 



1 i 1 o 
1 ^ 



SE«h P4 X4 J^Rtt ^^^^(Cross-Covariance MatrixXS px )fe 44 *r«H 9°fl 4*11 3 4 €4. 



<r4*1 9 

1 ^ 



o^Htt alcfl^l DflE^^o] ^^AjH. (Cyclic Components of the Anti-symmetric MatrixXA Vi )» °}&*}^ 
El (Column Vector)(A )» ^44^1, °)%<L3. 4*J4 4 x4 4^^4 Q(s px )# ^ g> 7 ] ^j- >^ 

q 104 4°1 *3444. 



^44 10 



A [A 23 A 3l A 12 ] 



L a Zu px -*- 2-. px -f( 2iip^) ^ 3 J 

4444 3 *r 3x34 ^(Identity Matrix) 44. 

47R1 ^4*H4 Q T tt Q(S px )4 44 i4^(Maximum Eigenvalue) °fl 4-g-«Hr ^4 44(Eigen VectorW 
jL, Zl S-a- 4^1 ?M: 4-8-«M 44^r(Quaternion)(q 0 ,q x ,q 2 ,q 3 )•§- 4*114 44 <^44 74 4^4°} 444 

4# 444 44. 4^, Q T (q 4 ,q 5l q 6 fe 444 'rSH 7is.44 44 R(Q R )* 4-§-44 ?H^4 
4*11 444 11^44 44 &4. 



^ 14, 4*^a^ 444fe ^IM 47] 4 =r44 12°)1 444 44 44. 



^44 12 

4o + «l-^-^ 2(^2-^3) 2(^3 + ^2) «4 

2(^2+^3) ^+d~«i _ fl3 2(^3- mi) ^ 

0 0 01. 



iV , 



#71 v\o]3,s. *3,4*)(3QW*\$z ^7] <34 ^^-4(18)^4^ i^fe 4444 3*>-S ^ tfltflA^ 4 
4 cfl-S-^lfe 4?^ ol = alxl^ ( Ai-7) 444 ^*3444(60)» 71§4SS «H o]s^ 44 ^4 

*Hfr aj 6.a 3 « 4 ^ ^ if #4. 

£ 8a4*l £ 8di U><4 g£ tiJ-Al^ 427,) ^o] 4^ 44^* §J-£ -^ofl cflo]Bl-» o|^Al 

?lfe <L3Lfe #7j 2|£ aKt^-I- ol-g-SH 4S7ll» U^Hfe 4^ ol-g-fsM 514. 

Olfe ^ 4444 ^ 4^» ^444 tfl-g-SKr ^4^4 XjiL7> Sa^-HS #4 ^Al gofl^ p,X# 44 tfl-g-«fe 

4 4*01 4 «->^, 44, o}%^Q *M(Tm Z}7] 4 i3o| 44 ^ ^ o^Tfl 44. 



Aj. 7 |^ ^*VA1 13 2|. Sj^-g. ^SM^fe ^ ^o]E|(P)^-g-^ 0|-^Al7l 7] 44 ^Al^ 4^4 ^ 

«H ^ 0]§jj A^5]4. 



A c3-7l 4 6 1hs. S5L^H(3(IHHfe #4^ tfe ^4 4 ^3 ^4 44 <$q<% 37 fl ol 

44 d>?)7> ^4444 4^4 4 ^xjt|)olE-1oll 27fl^) uH7} ^7-i)4fe ^°)lfe 4 4 4, o] 

*flife 4^ t *l^s 4431 Ttifl^. ^ SXS.^ t>4. 

^, 3^4-51 Sife 44^ #*<H°1^4fe 344 f ^T-xjiLl- 7}x)jl oi 7 | njj^ci 27113} 4441: 4-g-3H;E 

^l^fe ?H 7>^t>7ll 4fe 4, S. 9<^] 5EA]sJ 44 £4 44 ^4±= qjo^ 4fe 44^1 ^4o]4(64)7} 27fl4 
*>?KRM1,RM2W 4*fl ^44^ 27fl4 3°1 3<1§S|jL, 4€ ^3*IM3(66)7> 44 27fl4 4?1 (RM3.RM4W 4*fl 

^?itf4 27114 3°1 ^444 010.4, 444 ^44 ^z)^. g)4=. 01444 4^P<H 0 1^(64)(66) 44^1 27114 

^4 271)4 ^» 4li7f.c5jg.Ml, 4^ pj-Tl^ IjUg-f ^ ol^ ^oi 7^44. 

Aj- 7 i p}o!hs HS.^lAi(30)i^fe 4 #^c)lolElo)l cfl^ii ^4fe 4^14 ^7} gai 444 aflx] 7 } S<^}t11 
=1 °i Slfe ^ ^fe ^qigr ^ si4. °1 ^-Tife ^4 37}^ °]^§H ^7}aio] 

71^^-ir Hl^cl-. i^tfi, 371)4 ^f-^ *H ojfe ^^-ofl^ elf- ^ A].4$.g. ^Ajt).^ Aj-4^4 ° 

Til ^4^4 ^zi^ ^Ai^. ^aj ^ n 34^ ciio)444 ^i 44 4^^^ ^ 

SJ4. n 4^-6)1, p>4 44 S^s] ig^ ^4 oi-g-40^ x^s 4*1 4^ 4^- §^ ^ 

^Ajc)lol46)l 27fl4 «tt ^fe ^^ife, Ol* fe ^^T $3 fe H^JL =L 21^4 ^^0))4 21A14 

4,40] ig^oii 4^ n4 ^, n 44 ^^tH°1^44 ^44 4 4, ^1 54 71^^^- ^ Si4. 

^ ^44 44^4 <a*H°ll 4=^, ^7]^ 44 44 a|^4 4^ 0I401IE. 44 ^fl<Hl4 ^7H4 7 ]§^^ 4 
1-44 34€ ^^^0144 A^-g. 7}^^ ^^4^ 44^. 4444 a^ =-4^.^01 7>^4^4 

£ 3°H^1, $7] «14(32)fe ^-4 4°l3^ 4(30)31 344 1=^444011 44 ^}^^ ^ e) ofl si4 ^fll-Tfl t 1 
sfl^lfe 4?HJ£* 4 ^14^4°fl fe^-47l7il 44. 

°H, ^7i?l- 44 7 i°l 01=44 -a 44^ 4 14A140H 4^ 44 s. 10a ^ £ I0b3] fsi^lf 




14 

P'=TP 



44 431*1 €^44. 



44 44 1HM(12) ^4 ^ tfl#*(10)4 444 #3H4, "H3S HS3l4(30)fe 4^ 4¥4(20) 
* ?*«H 3|7HfK22M- 4f^3l 44 f-<^(16)4 4313*4 <8# ^4(18)» #4 ^ 4#«-(10) 

4 ipjofl 3^-4 4*1 s 4*4431 44(431 sio). 

ZI ^ol)^, # 7 ] nj-o] HS4M(30)te ^144(26)* 31444 44 4 A 34(12)3l 444 4^4 4^ 

#§14(14)» ^444 #4 ^ cflH(10)Sl S431 43^4 44?} 4443^ f-<§4Sl4 ^(rjTll Sll). 

#4 44 *^7l(12)S^4 444 »W7^^ 3l#i-(10)31 ^44 Safe^ofl^, <g# 13^(18)3)4 #4 

4^ 4#t-(io)4 ip<i -344 i4§44 444 "Wn 244 <^#4 n^\n 44, #4 PMaa ssaj 

4(30fe <3# $3 4(24)* *3 #71 <g# 1^4(18)314 a ^4 2 *}€ <3#3144« <y343l 44(431 S12). 

n 4-S-i, 44 pMeS H3.*H(30)fe #4 pH^I 3144(26)* 31444 #4 44 t^J 71(12)71- £f-44 
444 4^7} 44^(10)31 4^44 *1-7|1 Si 51(12711 S13), a #3|3l4 <£# n ^4(18)^43 ^ 

31 #4(10)4 f-<a%> <§44 4°§44 #44 47171- ±444 oixi 2 44 4#4 S1444, a <3#3H 

3* <3# «334(24)* **J fl^SMI 44(431 S14). 

BEfh 44 pH3S HS4H(30)fc #71 44 t A j7l(12)7> £f-44 44 6l 4^7} ^44 #31 314, ^ 

3l44(28)» 31444 4«34(16)* ^444711 slJl, n f.<gjjL(l6):S.44 344 4^4 44 i^4 4444(31 

^tfl 44 444 4-& 4^ 444 #44 314 hl^ 4^ #44 *«4H #7l 31#f-(l0)4 IE431 4^§44. 

4 #71 <3# §i4=-» (18)314 ^3HHoi -034 ifl##(lO)-i; 4^44 344 43 "H 3* a 444, 4 
71 44HS BS 314(30)4 <£# og^«.( 24 )f. 344 ^^^0]^^ <y§j43l 44(431 S15). 

^ #31314, #7l 4°l3S H.S3l4(30)Sr 444 4?l7> ^44 244 ^ #31444 47l7> ±444 ?i^l ^ 

2^ <: § #^oiEii r <g#*le|sH 47i4 2t\% ^^1» ^#4?11 ^4(^^l si6). 

=1 4^-i, #7l *Hhs H^^l^(30fe 2^€ c §#i;-)lolEio 1 iAi u}f]^ o]^t}^ #71 <g# a^jfdg)^ 4 
^14 ^af'^j o.s^-eI 2^>€ ^#e11^1e : |o11^^ 0^0} 37fl 4^011 cfl4 4s?J:4 ^^isfe 3^M 

olEl #sl <aslsl 34€ ^%M1 sl«fl^1 471^1 3s>^ 4*1» LMl €4(4t11 S17). 

#71 4°1hs Hs^lA^oofe 44(32)^1 211x1^47} HHSlfe^l ^ #^^4(4^1 S18). 

#71 14, #7l «l5i(32)4 eflxi^Ei7i- aHoixi ^4ji 4444, #7l 431 S17<HH 4?14 34^ 4^1 
i tflsfl #7l 44(32)sl 31*1^4 ofl ^4 34€ ^^^l<>14(^, 34€ #^^0^4 ^*i^ c^oiEi 
HI 4^ 471 » uiHtH #3: *M si 471 » ^^^7fl 44(431 S19). 

#714 44 t^r 471^1 ^iflxiEH o^su 4Afl3i 344 ^EHol4°fl ^44 ^-44 444 »H4(32)4 ^4^4°fl 
^44 47144 «l2i 44 4°1 4fe 44* ^Mi 44, #7l 4°ln^ ss.^*K3o)fe 444 34€ #^t-iioiEi 
6114 401 si 4?14 4 *ls.44 01^ 44 4-2(44 S20), #7l ^51(32)4 sflxi^oii ^4 

34€ ^^444 4*1* 7l§ 4531S 44 4314 4^^1°1^» 4^^17131 44(431 S21). 

zi 14s, #7l 4°las HSx-ilAi(30)fe 4314 ^^oiBis^-4 Aflf-Tfl 47II: yl4(32)4 5fl^l^4i ^4 
*144 °144 4^dioiEii 4^ 4t14 44(431 S22). 

o. 4-g-ofl, #4 40IHS HS^14(30)fe #4 tfl##(ioH tfl«H4 a^4 371-4 4^3144i ^4 4*^^ 
4 4s45ife 44 4444(431 S23). 

#4 44 44, #4 4=§ tfl ##(10)^^-4 ^^4 344 ^cHHeH 314 4^t°l 4^44 ^44^ 444 
Til 44, 3H7> #4 431 sio^s 4*344 #4 °W ^^(20)i 44 ^f-sH^I 4* 3l7>4#(22)4 4^-4 
44 ¥^4(16)4 ^#^^4(18)* ^44 44s 4^Ai7l44 #4 431 SIOAS^eI 431 S22444 
44 s €*347fl 44. 

4w°fl, ^4£4* #244 4 4^4 31 24^HH1 cfl4 #31*1 4^44. 

£ 114 4 4^4 31 244^131 4& 444 44* 444 37>4 ^ 3144 4^ #431 314 4 
44 £^4^- 4^4 31 2443H14 #4 4 144314 ^-44 4^ 4 -§-4^ =r*S4fe ^#^31 4^4 



^4 4^4^:1 4^44*1 nofl tfl4 444 4^4 ^3*44^ 44, 

£ 4^ xfl 2^ a] ofl o)J 4§ 344 dlojBi 7|-f- 4*14 4t] 4^1(70)4, ^4(16), 44^44(18), 

4-S-4(20), ol^f- i?}^f(22), <34 o^« (24)) 4^ 7111^^ ^)]^«.(74) > J=cg ^Jf( 2 8), v}o]3.3. £S^| 
^•1 (76), 5) (32)^ ^444. 

#4 ig-^7l(70)fe tt^S ^^#Jl4 4fe ^ Cfl^(10)fi] S^ofl 44^44(18)7} ol AI4 4 44 4 

HI- ^^s>7] 44 3 0.3.4, olfe av 7] 4^ cfl^#(io)^ *WRr H*H 4^4 444 "Ht 4£ 1-^ 

gj^o] ^5] £4 44 444 44 # a« (72 )7> *|444 44. 

44 *M 1 t A S7](70)fe 44 7flt^l ^Jf( 74 )^ ^d\) trj-ef l~N»l*114*l Sife 44^] #§14(72) 

1- $7}so £ l7 fl*j 44 3^444 Aj-71 ^4484448)44 s^$\^ 4 <3444 4$ l7fl^sl 4^4 ¥ 

44. 

#7] p}t] 71)1^^ ^H^(74fe ^7l d}o| 3 s HSAflA] (76)31 *8°H fi)«fl #4 V}f] 7] (70)o]l 44 0 !?] 44 

4 44 (72)» 43 1>§4 £*H 44 44 ^o)ji 7flt^o £ *4*iH47l] 44. 

Aj-4 4oin^ £s ^)a-1(76)^ 47] a^«( 18) ^jf4 43 45:0)14 4034 2 x}4 ^43H34 344 ^ 
HMElf- 44 og^«.(24)f. f-sfl 44 <a^^-o> 4<34 3H31 44^1 4St)H 4 

§.o. s 314 44^31 ^*J4t1] 34 4, 471 44 a ^^( 18 )o)i4 5.= 4^7}. ^-4 43HH % 

<34 <34-i: 71^^40.^ £*J4:n4, i4*ll~N4*ll 43 £43^ 4?l7i- 3^4 ^0)14 §^4 34=7114 <3 
4# 44 tfimjsH 4 433 244 431 7^4.0] ^#44. 

^ 4-5-ofl, -8-71 v}°]3.3. =s<q]3(76)*r 433 337} 4#4 244 4331344 344 ^xj 40141- 4574^ 

433 344 3 31 ?H*Rr 344, 4 ojslfe 441 3^44 4* 3^*3114 ^^fe 7^ 4, 3x>4 

^oIe^i- 4^4a4^ 01^44^ 4^01 4 4^4 4 1^^40)14 444 71^4 *<&*\n &$$s.^ *>4. 

°H, ^714 44 t^l oif-43 ^ 4^ ^ A HH1 4€ ^^Hl ^11*11 £ I2si §^44^ = %v 2 44 ^4 
4^44. 

47-1, 44 4-AJ7K70) #i i^sl tfltff-doW 444 4^^^, 4°l3S SS.^]Ai(76)fe ^¥^(20) 
» °1^ *H44w(22)# 4-^^7joii 44^og4 (16) 4 0^444 0^4 434448)1- 47I 4^ tfl4i-(io) 

01 4^4 3144 4xis o1^a]4t)i 44(4^1 S 30). 

=1 $*H<%*\, $7} 4°1hs ss.Aii4(76)fe 4t1 71(70)5.^3 4 47171- t\iL*), 
471 ^4 ^44(13)^4^ 4^44 ^^0141- 714^^^^ a £47)1 44. 

=l 4-S-, #71 401 as. ±£S/i4476)fe 4?1 7114^4 ^W4)i ^H*M 471 <#^7K70H 4«14 4^^! 4 
?! t^(72) f'iAi 14^]]^ 71^4 44 ^^4(72)1- ^^4?14 44 4^ tj)tfi-(l0)3l s^i i«i^l 4t]7} 
^^4^4 47)1 £|ji(^1 S3l), #7l <^4 344(18)^43 «^## l^^ll ^#^013^4 as.4711 4 

4(tMl S32). 

EE4, 44 4°1 as ^4476)4 #7l 44 7M^4 7144(74)1- *HaH #7] 4^ t^7](70)sl 4^4 4 
71 «^4(72) 44 4^4 ^44 44 N 4^)i 4 ; 24*i)5L 4^4 4^1 #^^4 ^^44 2#*fl 4 
7i4 4^j tfl##(lO)i f-^£)£^ 4^(4711 S33), 471 ^4 ^44(18)^43 %<$$\^ N4^fl ^, 24*11 
44dH3i^ 344^1] 44(4711 S34). 

zl 4^0114, 47l 4°l3^ =^a-)14(76)4 47] 4t1H4^ ^44 4^7} 43 xi^4 444 44 

^0114 444 4-714x14 0^4!- 4444(4^11 S35). 

47l 44 14, 47] <34 a 4448)^44 4^4 ^40)) ^44 4^7} 444 4^ 4^4 447]. e ^ 

43. 444?11 £14, 47l 47^1 S334 47^1 S34S1 44^^^ 4 S J4^ 47l 4t1 4^71(70)2] 4^21 4?1 
t^(72)7l 3,4,...N4*11S £43°U 7fll^ ±3. %%s\o\ 444 444 4*3 cfl4#(10)o)l 4^, 
444 444 71114-2-3. °H44 ^4 ^ W18)^43 4^4 7111^4 34^.^44 a 
44t11 44. 

44, 47l 4°l3S HS^^(76H4fe 44 <34 ^44(76)^.44 344 ^44 ^44 447} 4x14 p}44ji 
444711 e14, 47] 4t] 4 A |7l(70)7]-^5lo] 44A1 4^4^^^^ oj^ #Efli-H, ^H4(28)l ^44 



q wtaey* ^444711 4^,^-444(16)5144 344 ^-gr ^n^}^ 44 4301 4 

€■ 44 ¥44 #^ sfl^ £fe 4^ #44 44)4 44 ^ ifl4«-(10)4 3E4<>11 4^44. 

°1 4, 44 <3tf i}sjf(i8MM 444 ^ tfl4#(10)* #<344 344 #*d444« S^44, 4 

71 4°lHS H^44(76)fe "34 434(24)» f-«114 344 ^444» ^44t11 44(44 S36). 

44 4°lHS. HS*114(76)^- l^i^ll ~N«i^ll 447} ^x]-^o]ji 7 fl^os ^4 44°1H ;g-oj4 14*1] - 

N4*l <8tf*H3* 43N4 ^4 44444 AA 4-244 431, 4*11 4 A j4^r 

^ ^-8: 3 ^f-i A 444 244 4*17} -§-ol 7)1 ^ 44 €4(441 S37). 

^ 4-§-4, 44 H3.*fl4(76HHTr 244 444 Hlsofl 4*j| ^4 4^4 2 44 444 344 ^31 

oIe^i- 4244 s}sfl 4.^4 344 4*]s. ^^^Tfl 4^ ^4 47I a] 344 ^sls.^-Bj 444 4^44 €4€ 
44444°1)4 444fe 4?lt 3444 ^4 4^ 4^44-1: ¥44 44, 344 ^^t-flolE^ 7}^K^S. 4 
44(44 S38). 

44, -8-71 44 H3. H5.44(76Kr 44 ^ 44«-(10)°fl 4*1)4 4^4 344 ^tflolE^l cfl^- 4^4f 6] 4 
£-4&tt 44 44» 4444(44 S39). 

#7] 44 14, 47] ^ tfl4#Q0)S44 4^4 344 ^4444<>)1 44 4^f°l 4*3.44 o^ M ^ 2 444 
fll 5)13 , 447} 44 44 S30A5L *fl?l^*H ^-71 o]^ 4^4(20)4 44 ¥^«H4 0}% v\] 44fK22)4 A* 
^cg« (16) 4 ^AT-a^«( 18)1 . ^^^sis 4^1444 #4 44 S 30iis44 44 S38444 43^ 
443 44 44 44. 

4-S-i, ^4^4^ t^44 4 ^44 *fl 34*HH tfl§fl 4^4 ^44. 

^, 4 444 ^1 344 °H1 4^. 344 ^ C |oi4 4^ 7^4^)4 o. E no1] EAl ^ ^.^^^4 -£^44. 

4, £ t^o} 7fl 2^a]o)1oiia^ 471 fH«.(70WH N7flsl 441- AA 7flt^^s n ll N7fl4 <^4i: 

44 711^*! iis ^ 3€^Hl°fl7>-ife 471 iH3Jf(7C»°lH N7flsl 4?it 014447I ^ 

^fts ^o^a^ ^^-Ai^ofl oi§n <$#^ %^4 fe ^^ 7 | log 2 ( N+ i)o.s 7 D v^ ^ 4^1 44. 

47I 4?) 7114^1 Afloi «(74)fe 4°1h^ =^44(76)4 ^Hofl 44 4^ 4^^(70)^1 €4^ 4^4 44 #^ 
4(72)1- 01^141: ^§114 44 3#4^ 4^4^, ^ ^-f-i sllf 4fe 44 #§144-1: 4«!^as ^^44fe ^ 
°1» ^r s 344. 

*4 44 yfltH 1 ! ^144(74)fe i4cfl, 44 44 t^4(70)i €44 44 #^4(72)4 7^7} I67fls.# I67fl 
4 444 7^4 34°11, 44* 44444 4*1) 16/1)3 441: 47fl4 afis 4W4 €44 

4. 

^, 14^)1 nf-i £44^ 44 94^1-164^11 44i *1144^i, 24*11 ^f-°ll i44fe 44fe 54^11-84^11 4 
43, 134*1-164*1 44°il «H4-44, 34*11 ^f-»ll ^44ir 44^ 3,4,7,8,11,12,15,164*11 44 i §1144^, 
44*11 nfi i44fe 44fe ^4*1(2,4,6,8,10,12,14,164*11) 44i ^1144^ 4, °144 ^-^lfe 444 a l 
i 444 44 t4. 
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& 444 44 £0], -SJ-av if- -f}-xl5]fe ^oll, 16«i^]1 4?lr 44 344317} 4 

g H n^y} 44 i^-tt H^lM: 43] 44- 

av 7 ] C }o] 3£ H3.AfM(76)fe 47] 4^ 7lg$£ 31<34(76)1 3H4<3 43 A ^4 nfls. 444 4^4$ 
4^, 44 ^W18)» f-sfl §144 4^^ n#*Mi tfl-g-sife ^ <g43H41- HistH 
4^2] 244 34» ^#43] 44. 

^H, ^-7] 4oias Hs^H(76)fe a 14 t°l 1671121 4^* nfis £43^ 344<3 3] i^4~3l 4^ 

43He11 asg}?)] 5^ ^0.0^ lo^^ll 4^» 2*Hr 'lOOl'S. °J^5}2, 134 47II- 24^ '1100' ±sL <y^44 
34 t°l 167)1^1 4tH tflsfl I67fla1 a^s. c}s jl^o] 6>olt|(iD) 4, 244 ^ *| 3#4 4 &31 44. °H, 

1^3 4?1fe 44 ±% ^H^fe 43]1 4*14-^ Sl7l nfl^i Af-g-^- ^ gjTll 413^4 # 153]<3 4?H 

4-8-* *r &4. 

nofl 44, 44, I07fl^ ^^1o1b]1- n^}7\] S]4, 102471]^ 43. 4« al-fr 4°1^» <r 431 E|^, 102 

37flsq 4?1i ^ l^s 4444 3<3 7}444. 

£4, #7i 4°l3S H54l4(76)fe- 4^4 %z) 7 } a^sj 24€ 41!3H ^4 34€ W 3HeH i3a4<3 *M 

3 344 ^l ^o]i)i- 3^«H ^ofl ^ Ol^f-g- 7)^ ^, 34€ ^ 3H 

E-ll; 7]^2l-S7jl^ ol-£A]7l^ 7l^o] £ ^ ^Al^oflA-] 7^4 -§-^*>7fl ^§|S]iE^ 44. 

°H, 4714 44 t°l °lf-44 £ 7-n 34*HH 4* 4431 3] 31 £ 1321 #s^-4B# 4^4*1 431*1 
-£^44. 

44 47l 5 H 444 44 t°l 4^ 4^1(70)31 ^*14 4?1 #^4(72)7} i67fl ^t}c^ % iQ7^s\ 4^1- 
f^U, ^4 ^^(18)i4 * 47flsl 244 ^4^1^* s!^-4fe 53^ <a^s 4^ ^^47]^ 44. 

47], 471 4^7](70) %i i^2] tflAj-#(10)ol Ojz}-^ AT-EfloflA^ 4o] 3£ HS/flA-l(76)fe % ^^-(20) 

1- *\W^(22m 44 ^^^(16)4 °a^!44 ^44(18)1- 47l ^ ifl4l-(l0) 

2) ^44 ^^1^ fl^Ai7l7i] £4(431 S40). 

^ 4Efl°1l A 1, 4°l3S. H.M*|(76)fe p>7i 7114^^ 7flol«(74)i- ^|o]§H 4?1 4^-f(70)i^ ^e) 
^1-4 4^ 14^ n#i i^-sj 471(94^-164^1] 4t1)7> 4t1 #3^(72)* H^ a 1^t11 si 

31(431 S41), ^4^(18)^1^ Til 1^4^olE-ll- <^4 oia«(24)l- f- §fl ^44tI1 44(431 S42). 

=1 4-S-i, 47l 4°1hs H^7iiA^(76)^ $7] 4t1 7fl4^4 ^1^^(74)1- tH^m 471 4^ 4 A S4(70H4 D l 
A £33 ^#4 4t1 N«i^ nf ^, 24^fl afi ^44 471(54^-843], 134^ -16^*9)7} f-<^5] 
£4 471 i^4(72)# ^-f ^17171] 5lal(43l S43), 47l <$% ^^(18)i^ €^slfe 31 431^1 E] 4, 31 2^ 
431 o) eh- §14431 44(431 S44). 

<3 31, 47l 4°1hs. ^S7iiA-i(76)fe 47I 43H14 ^44 ^431o1e^i a ^ 47-12! n#oi 451 afl- 
^34i 4*144 *13 <341 4444(431 S45). 

47l 44 14, 471 4°l3S =3.314(76)^ ^4 ^^«(i8)s4e^ ^ ^- ^ 0 ] &| ofl p}7isl af-o] 

4 7] 4 nf-°l 44 ^^5- 44431 £)4, 47l 431 S43AS 711^5140x1 ^1 S444*l2l 44^^ 
431 slsfl, 3*131 nf-sl 471(3,4,7,8,1,12,15,16431 44)1- ^4 A l7l Jl 31 3<343H4» ^44s 4 A i, 4431 
^if-21 4742,4,6,8,10,12,14,16^31 4t1)» ^^a^U ^ ^av^o^I ^4431 44. 

44, 47l 431 S4521 44 1431 44 47] <^4 ^44(18)^.4^ ^44 ^431o]e^h 4^4 nf-oi 4 
714 nf-4 51 44431 s)4, 47] 4t1 4^71(70)4 i^sl^ 44^1 4?l7> ^s\^\ ^4 4^31^, 
3H4(28)1 3H4<3 ^^4(16)1 ^4^]7l3] n ^4(16)343 344 4^4 ^14 44314(31 
431 44 4^«1 4€ 44 4421 44^1 314 £4 4^ #^^3 314)°] 47l 4^ 3)4i-(l0)2l jt43l ^<^44. 

°1 31, 47] ^4 a^(i8)oflA^ ^314^1 f-^4 m 3]44(10)-i: 344 4^3l«lEii ^444, 4 

71 p>o13S HS34i(76)4 ^4 4(24)1 #«f]^ 344 ^^HeI! o g^43] 44(431 S46). 



=L #4 v\o]EL3. H£4M(76)fe 44 <3 4 §14^48)^44 ^44 l4*l~N4*H 44 ^, ^ 1~*H 44 

^o|E)ofl 44 444 ^lif. tilH^-ofl <£)tfl 4 4.5^ ^ 6 |.olc| & 2 44 44« ««W 44(431 S47). 

44, n}o]HS = 3.*M(76W|4fe 244 444444 2?lsj- 3H4 HjHi 4*1] 4#4 444 244 4 *l 

4 344 4*<H44« 4*11 444 344 44* 2t^7ll 4^, ^44 444 344 4*1^44 444 

434-tII #<34 44444°)14 44" 4^ 44* 3*144 ^°il 4* 4^*9 *-§- ^P-«V7fl 44, 344 €=^3144-1 
4 ^4-54 s °W*}7\} 44(441 S48). 

44, #7] p}o131 HS.4M(76)fc ^-71 4^ 444(10)4 tfl*H4 ^4 344 ^I^M^H 314 4-^314 4 
S^SiUr 44 ojJff. 4444(4t11 S49). 

44 44 44, ^ *lltf#(10)S*3 4^4 344 ^4 444«)1 44 x}f^|o] 4^4 x] 4-44:51 444 
4 44, *ll 47} -8-71 44 2114*344 44 °W ^-§^(20)4 44 T^aHH 4* *)144#(22)4 

444 4^4(16)4 «3#«HW18)* 443- °14*1444 44 44 S40A5L44 44 S48444 4 7 31: 

4^3 O.S 4*34711 44. 

4w°)l, €■ *44 ^1 44 A HH 31*11 ^44 £44 4^H 4^14 ***Ms 44. 

a- 444 *g 4^AHofl 4f 344 44 444 4s- 44444 £ Hi 5144 44 ^ ( ^-H^ofl £ 

44 44 44, *3 3144(10), ^44(16), ^JiH(18), 4^ T l * J f-(20), 4^ i44#(22), 44 °d^4(24 
), 4<3 444(28), 44(32), 44 1H4(80)4, 44 71*3* *H<W84), 44H5L H£4|4(86)* 4 

*344. 

444, ^ 3i £44 4 14444 4^4 soj^. 7l - w sxi-^ ^344 ^-^^ofl 4*1144 ^<g^ 
1- 444<SA4, ^44 7l^» 44^4 °H 314 4434 4<34 A ^47ls 44. 

471 4 A j7l(80)^r ^^^s. ^^4n4 4^ ^ tfl ##(io)4 ^^^(18)7> 4^^ ^ Xlfe ^ 
^t- ^^«>7l ^4 TjA^i, oi^ #7i rfl4i-(io)# xi44 fe 440H 4-4 44A1 47il . ^ 
g|^oi 2 a>44^ 4iAi f-^s|£s. 4^ 4^0] B ^ *a« (82 )4 ^44«h 44. 

471 471 4^7l(80)fe 47l v\f\ 7fl*3* ^H«.(84)4 44 4^4 44 #^^(82)# 4«l^iLS 3^ 
^4£^ =?-^o\ sa4. 

47l 7fl*3* 2)1^(84)^ 471 nMas. Hs4 A i(86)4 ^Hi 4^1 #7l 44 4 A S 7l(80)o)l ^^?3 4t 
4 47i #^^-(82)1- 7fl4^^ 3*^l°l*>7(l €4. 

47l 4°13S =s^*l(86)fe ^3 t||#t-(io)s-f 3 ^44 ^^oioiBi» ^^4<^ 444 4 S 7iloii xi^os ^ 
* ^1^1 71 4^ ^^-4 iHB^lH H^zi^i; ^Ai4 ^EfliAi, 47I -34 a^( 18 ) S «Ei 45:0)14 *<g3 
24€ ^-8-^0144 344 CII0141- ^4 <y^Jf(24)» f-sll 44 ^^^4 4^1^ 4 

3 ^°14» 444 4S74H *W<L3- 3**>7l 4?t ^^4^» T*l4TrtH, oh 014 ^4^4 #7l 

4 *l| 14 A HHH4 4°l3S ^44^4 ^444. 

4, 4 *ll 44 A HHi 14s v\o)3_s. =s.^l4(86)fe-, 4^ cB4i-(io)4 ^ tfl4 24€ 
^144 34^ 4^ ^44^1 010,1 oi4 44>^^» ^r*S^ 4^- 4€ ^^°fl 314 24€ ^431ol44 34 

4 4# ^1441- ^^4^4 44 4^7i(80)» 3f-*l« ^ofl °14 ^ 4^ ^fl4« -^4 
4^fe ^3 ^71(01144, 0.5a ^J£)s 44*H 3**>7fl 4^, 4^^1 ^^4 4^4 3^^* ^ 
xl4£s 44 7 fl* 3* ^4^(84)1: 2)1444. 

24 44 ^ 4^ 31441 a 44 ^40,1 ^o^^ 4^- 3^^* 4^ 44, 444 ^ 

4i ^^4 4^4 ^3 ^71^ 444^ 3*4t11 4fe 3£ 4^44. 

44 44, 44 oj4 4 01441- ^44 c$oi6\) ^4 444, 1444 ^44 4^ 4^4 ^^40)^ 4^ 
4 4^3-4, 4^* 4444 4^44 4 4 ^ m 3144* ^^4 ^^4 44^1 ^4 ^t^s ^7)1 
=r °1» f-^fl 4^4 44 A ^ 5LS4 ^ 44. 

4^1, ^- **4 211 54^Hli tflsfl ^44 £44 %^4°1 4^14 €^44^ 44. 



4 ^4 2)1 5€4 CI H 4€- 344 43 3144 x^ xjf ^-^1^ £ i5ofl £44 44 £O.D}, ^£^o)l £ 

44 44 44 43 3144(10), 4^4(16), 44^44(18), 44 ^«(20), 44 nH^M#(22), <£4 <£§14(24 
), 4<3 7-1144(28), 44(32), 44 4^4(90)4, 44 71143W44 *H44(94), 443=. £S^i(96)f 
4 44 €4. 

444, £ 3<>11 £44 xfl l^Alofls) SOJ^ 7 j- ^ 4 A <3-S^1 tflsfl44 ^<g^j- t^JfJr 

♦ 4444^*4 f>4f4 7]7]11- 3Z]e>Jl4 o}6fl tfl4 ^xfl^O] *t^4 ^«}7lS 44. 

44 p ^ ^^7l(90)fe 443^ 4343.7} 44 4xj tfl##(io)4 <=i^^(18)7> 444 4 &4 4 

4« 4<347l 44 3 °-S4, °14 44 43 444(10)4 4444 44ofl z|^4 4^4 4^ = fcfl. 

4^o] 3:A}ti 0 V^ 4^4 444^4 444 p}^ # a« (9 2)7> *§*|£|4 014. 

444, av 7 ) 4^ 4 A S4(90)4 44 7fl^ 31/^4 ^14^(94)4 afloH 44 4 44 #44(9241- 2^4 27>X] 

°144 47] 4^ ^44 4^ o. s 344 0 } ^4"f 4 4 A 344 44. i?14, 44 #^4(92) 44 
4^4 27fl 444 44 4^ ^44 444 ?«1s}ji on- 44^ AjES*^ ^ffo S «| 47] 4^ AjjAj-4 44 
tmqog. ^z}^ 4^4 4 % 4. 

47I 4t1 7fl4344Jl4 ^W+O^fc 44 4 0 laLsi±EiMl4(96)4 q)o]6\} 44) 44 44 1H4(90H £^4*! 
444 44 #^4(92)4 34 4 7fl434 ^)o]t}7\] 44. 

44 4°l3S ^44(96)4 43 tfWaOis.^ §144 43314^4 444°3 444 4£7iH 4^-0.3. 3 
1444 44 3 -§-4 iS^^H hs^I -§- 4444 43H4, 44 a£«(i 8 )^^ 4ei 4^°1H 44 
€ 244 ^431444 344 43 3144* 44 oi33Jf(24)» 44) 44 °^44 £-444 4^1 4£°114 €^4 
44 3144* 444 4a?H xf^As 31 47I 44 444211- 4*34431, oh 44 4*1134 44434 4 
714 i44°H44 443s =s.Aj|4 ^44xj4 ^-^44. 

4, £ 7fl 54 A HH1 4^ 4°1hs s^4 A i(96fe, 4^ tf!4i-(l0)3l 4 2= W ^ ^ °11 tfl 4 244 ^4^11 
0144 344 4^ dl^lBil- §144^ °H tfl4 44^5l» =r*S4 4-§- 4^ ^4 244 c §4cH4b14 34 
4 4AJ iflolB|§ ^44^71- 4 A S7l(90)l: °1 ^1 <8 ^ ^14^* ^^4 <8 *H ^^4 

p>44 44xi ^q^oii 4^^ An 401 4-5 711 ^^EflE4 4?i ?m H4/ A J14 4(94)1- ^H44. 

oi4 44, °1 D 1 ^4 ^ 4^ 3143* ^44 ^oll ^^4 4^14, 44*1 ^^4 4^14 4^^ 
4xj^ 444^ Ai^xi-7} <34 ^ 4xj 44Eii- 344 <3<*j4 44x1 c$qi^ 4o> A ^ 444 ^ 

XiJL, 4* f- *11 4*cH 44 A J4 ^£4 4 44. 

44-4 4 4^4 ^1 64*HH1 nflsfl ^44 £44 4^4^ 4^1*1 €^44^ 44. 

4 4^4 ^ 6<i*HH 4S 344 4^ ^14e1 7.}^ ^44^14 4 A ^4 £ 16°11 £^4 44 4^4, 4^4i £ 
44 44 44 4^ cfl44(l0), 44 4^4(12), ^^4(16), ^4^4448), ^4 °^4(24), 4^ H4 Ail4^-( 
26), ^ ^1144(28), 44(32), 3] 4 3M4(100), 444(102), S] 4 4l7>4#(104), 4°l3£ =SAfl4(i06) 
1- 4 A j44. 

444, sl 3011 £44 ^ii 1440114 ^4 ^44 ^ ^4^. ^^44 ^^^.^ ^§1144 ^44 #2^1 
» ^-44^0.4, ^44 4^1- 44^4 °H1 ^4 4^H°J €^4 ^44451 44. 

44 44 b)144(100)4 =1 44 4oll 43 cfl4#(10)# 44¥4 ^s. 44 7>44 444^4 444, 
44 44 44 444011 444 44 4^71(12)7} ^xj tfl 44(10)4 0 J^m ^?i4 4 °J£4 ^44^ 
SI4. 

44 43. 444(102)^ 471 4°1hs hs^I4(106)4 44 *H4°fl 4*fl 43 ^14*(100)^ ^& 4^44 43 
4471 44 444 4*344., 44 43 i 44 4(1 04)4 43 444(102)4 44i 4§ 4^4 3444 43 31 
°1!-(100)4 4i£ 45L44 ^34714 ^4 4^4 44^ Xi4. 

4^11, 4 4^4 ^ 6^4<^H4i4 444 44 4°1 43 444(102)4 444°1 43 3144(100)4 3434 4 
43 A l7l£^- 4443 7^44 i 5 - *°i €^434, 33 4444(104)4 s4§H ^47l-7> «g 

444 4 4£4 4^44 7}444. 



44 4 A 343 ^ tfl44 AT-BflollA^ ^3|°j0l 7>^*> A]^0]^ ( £|xj Eflol^-dOO) ^4 0}u} > o^tDl 

4 7>^§>Cf. 

44 44 3^ = 3.*1H(106)fe Cfl W(10)S^-^ ^44 ^^c)]o]Eil- 4344 443 4&7H Xf-§-0_S ^ 

4 244 <34cil433 344 ^4 31431 <g4 ^4(24)1 f-sfl 44 ^344 £344 43 4E413 4^4 

3431 443 4£3H 34 £4331 <>H tfl$ 4*)13?1 4 

34 31 1434^43 44aS ^^4^4^^. 

4, £ 7fl 643<>W 4§ 4o]hs H3.-MM(106)te, 3*3 341(10)3 tfl4 244 "34 

3433 344 ^ 3431 ^44^ oh tfltt 3.4331 ^*34 4* 244 <3434 33 3 

44 44 3431 ^4^4 ^ nfl 33 E|ol^-(ioo)^ S)AlAl7l£S. 3 xj ^J=L( 10 2)« *n4sMI€4. 

4 3 443 t°l 4 A 34 4 4^3 Afl 643 ci H 4s 3*1-41 4^ 343 ^1433 ^444 i 344 ^4 

« S. 17a U E 17b3 #3.-f4H« 4a-44 433 ^44 3. 44. 

43, 34 341-(10)3 4443 ^ tfl##(lO)ol o>z|-^ 43°}H, 44 as. a^33(1064r 5)4 ^4(102) 
1 4^44 fl4 i?H#(104)# 4^3 44 Ji)*} *M*(100)-fr £4 341(10)1 

344 ^1*1 a si 3 Ai^i 7ii 44(431 S50). 

^ 4333, 44 v}o)3.s. HS33(106)^ 44 34 344(26)1 41444 44 4^4(12)3 434 4^3 4 
71 #34(14)1 3^333 av 7 ) ^ tflAj-l-(iO)^ IL43 4^r3 4441433^ ^3^4 44(431 S51 
). 

44 471 4^4(12)51433 443 447} 44 341(10)3 ¥<334 44 43°lH, <34 344(18)33 #7l 

44 341(10)3 ^^i: 2a>^1 a^^| ^ at- 7] n >oi 3 s 

^(106)fe ^^^(24)1: $7} a=-«( 18) o,iA-i 2 ^>€ ^^-^oIe-11- ^^t]} €4(^:^1 S52). 

^ 4w°H, #7l 4ol£iS =S.Afl^(106)^ 4 V 7l 471 AlH « (26)1- AIHSH ^7l 4^1 ^71(12)71- i^f-5|«H 

^vai ^ 7l . cfl^-l(10)i ^£l *1 %*}^ 4^1 slJK^l S53), 3- #b)HH ^^-4(18)^^ ^-a^ 
tn v l-(i0)sl <^^i #^4^ 4717} %.®s\o] oixi ^ 2*>€ <3tf# ^^4^, n 24^ •a^ol 

Ell- ^-8- ^^^(24)1 ^^^711 ^4(4^11 S54). 

£t, ^"71 4ol3S. ^SAilA-l(106)fe $7] 471 lH7l(12)7} ^^l^ ^-4^1 471 7} ^^£|X1 ^ ^-EflollA-l, 

^ ^HJf(28)l ^H4°i ¥^^(16)1 ^4^171 Til sli, 3 ^^^(!6)^JfBi 34€ W i^a] ^s|14( 
^iTdcfl 44 4^°1 4^ 4t t 1 ^ 4^ sflH)ol 47I tfl^l-(10)sl s^i 

4. 

°1 ^71 tJifjfasHH ^4401 ¥^4 4^ cfl4#(10)^ ir^tH 344 4^dl°lBil- ^^44, a o > 
7l 401 as. H^AiiA}(io6)fe ^4 ^^4(24)1 344 ^A^doiEil ^^4^1 44(47^1 S55). 

=1 4Efl°il^, 47l 4°las Ha^l4d06)fe 47171- ±44 244 ^^M^tfQ 47^7} ^4^1^ 4^1 ^ 
244 44*11^1 <^ 471 El *M 47i4 2*>4 41 ^li- ^#4^11 44(4^1 S56). 

^ 4-S-i, #7l 4°1hs HS^^(io6)fe- 27>4 ^4t^lEli^ 4711 o]^>c^ 47I ^4 3 4^(18)3 
7H4 4^41^4^ 271-4 ^4ellolEio 1 iA^ <g^^ 37fl n^o,] tfl^ 4s^t4 434011 3*144 3*1-4 4^ 
cfloiEl 43 <g4<5] 3*>4 4^4^: ^^4i ^1^4 §1)4 4^2] 3*>4 3*11 §M1 44(4^1 S57). 

44, 471 44 as HS^4(io6)tt 44(32)31 s)1^1^e|7> aioi^^xi^ 4444(4^1 S58). 

471 44 14, 471 «1 5i (32)51 £I1a1^e17> «H4xi ^4i 44^14, 4°las Hs^4-l(i06)fe 4^1 431 S57 
oflA-l $o_ 4^3] 344 *1 *H ^ s fl ^7l i^3l(32)4 ellAliE^l s-l-4 ol^fi) 3*1-4 4^^o1e4^, 4^0] 3^4 
4^^oiEi4 ^71^ c-floiEiH 4# 441- hi^m 43: 44 ^Ife 441- ^^4^11 44(431 S59). 

47I4 44 44 471^1 ^^^Bli o}sfl 4^3 344 4^^1 0 1e^1 ±44 44^1 444 ^51(32)31 ell 4 ofl 
^44 4443 «l5ioii sisfl 401 s)fe p>t1# §-7il 34, 44 44 as. hs^14(106)tt 443 344 ^P§i43 
oflA-i 401 si^ 4^0^ 01^1- 34 ^7i 44 *jf ^ 44711 3^(431 S60), 44 33(32)3 314^3 

i f-44 3*1-4 #*<H433 3*11 4$ 4a31a 44 4313 4^31431 4* A l7l31 44(431 S61). 



=L 44 4433 =S.Afl-H(106)fe 4314 ^^cflojE^^-Bl Aflf-Tfl 4£ nf?)* 1*14(32)4 SM^E^ 

44?H o^o} A 3 3| ol EH 4-g. 4^4 Al7l»| 44(44 S62). 

^ 4431, 44 4433 H3.<*fl*Hl06)fe -8-71 43 444(10)31 444 3^ A^^o^rij 

Sol 4^444 44 441 4444(431 S63). 

44 44 ^ # 7 ] ^ tfl4ld0)344 ^44 344 43314431 tfltb 4431 ol 444 H 444 

71] 44, 44-3S- =S^^(106)fe 44 c}7^1 S50.o^ s|l-o>7H 44 33 4^(102)31 4sfl 33 3144#(10 

4)-a- 4-f-44 33 E)H-i(ioo)# ^3 4£44 344^-°-s*i ^3 tflAj-^-do)^ 4^ 4x3 3N f-^^fc 

16)4 44^44(18)1 *4 244 "34 4 344 4331441 344 ^ oj E s. 

ol* > ^H«( 10 6)^ 444 #7il S50°.S^4 #7)1 S62444 43-1: 4>43-°-S 4*3431 44. 

444 44 t4 £ 4^4 31 64431^ ^xj cflAT-^-o] ol^4^S ^Ajjg 3} Aj. 7 ]^. f.<^«-4 <^ Aj-as« 7 | 

4^4£4 434 4 ^4 ^ 144314 4:244 34H-°-5. 347} 44 4xj £fi4#3JfEi 344 433144 

°H, 44 ^714 4444 ^4 a^s] nfl^xl Aj-cflalo] ^-zjojol 444±= oJ-s) fe 4, 3 3 Eflol^-oll 4 

4 4 A 34l IL^tH 4434 -g-SjOj^ 444 4^3 ^LA^C^ 

44, 4714 £ 4^4 €*H14M 444 4^ 4^311 444 34444, 344 #331444 3^4 444 

44^44 4444 oii- a 0)3 £*xj <£o^ 3 ^<g ^^o]ol44 44^ 4^ 4S7|l3 44 AflS #7§^ cgcrfc-l 

344 #331444 44s 4444 447}^ 4444 ^431, 43 3)414 3.7)7} 44 43 -344 7 fl^7i- # 
443^4 <34^444 34£ 43131 4^ 4^14 .04-7} ^444 £4^4 ^ 44 4 44. 

31431, £ 184 (a)4 (b)^r 44 444 43314131 ^4444 4^4 4^ ^ <$^Sr # 

^0141; 444 ^os, AjAj 0.^ K ^ « «oi ^xjcflA^oi ^^1 CH0IE1431 44 <34^4^* f-«fl 44 
3io|4fe 44A5. sai^ « ^oi 0.4^ 7H7fl 44. 

°11 44, £ 184 (a) ^ (b)4 ^l°l4 # 44» At 4a^ls 4^ oi 7 1§ 4S4H xi 444 di 
°14« ^l^^H 4^1 7fl 44, £ 184 (a) 4 (b)4 4 ^01^ 4 ^4401 4*1145.3. £ 184 (cH £^ 
4 444 4°] ^4S°1 713 43 4°lEi» ^Tfl 44. 

4, 43*fl44 ^^<^1 43 4^4 ^7^4 ^4fe 33 c| tWI 4 ^^4 4fe 53<^14. 

°H1 4 4^4 ^1 7 ^ ^ll 84*HHH^r, 344 43 ^0144 4^44 44 34 4a^l^l 344^ 

4^4 ^A]s>aix> 44. 

444, 44 4£fe 7l^ 4a44fe 4^1 43 441-4 ^1 43^^ i cfl4 344 4*HH^7} 4 
, 331 43 3lol44 o.4S4 43 4444 3^1 43^^i 44 ^44 ^^4fe ^4^43^14 i-4^4* 4 
443 ^7fl 44. 

°il?14, £ 194 (a)4 (b)l- 44 444 43^44°)1 44 331444 f^4fe 434 4s 4^ 43 ^^4 4 
34 cll44# 444 344^ 4 4, s. 194 (c)4 44 44 ttfl 4s4°H 444 £ 194 (a)4 (b)4 4 

3 ^441- 4444 444, £ 194 (dWl £44 44 44 43 ^14^^ 44 4^44 ^4 ^44 43344 
£444» 44 44 91443 431 4hs, 44 4^4 44 44 ^4^444 34£ 43ls 444 ^44 f 1 
44^34 434^44. 

44, 4 4^4 31 744°^H1 44 ^44 £44 4^44 4^1*1 4^44s. 44. 

4 4^01 ^,1 yAjAHHi 4* 344 43 3144 44 34344 444 £ 2031 £44 44 4^4, 4£431 £ 
34 44 44, 43 3144(10), 44 4^4(12), f-^446), ^4^44(18), 44 444(20), 44 3144#(22 
), 44 34 3144(26), ^ 21144(28), 44(32), ^4^44(110), ^4^^4(112), 312 44 444(11 
4), m 4^ 3l7M#(ii6), 443S =344(118), 4$ #4(120)1- 5444 4344. 

444, £ 331 £44 31 144 314 434 444 44 ^ 444 4*<S4fe 43^31 444^ 444 
1- 444SS£4, ^44 4311- 44^4 431 314 43134 4^4 *3444s 44. 



ojJfLo^lJLAi, 44 lfi:^7l(12)S-f B) ^ fll4«(10)3} £4°11 "Ht =L*\) 4€- ^ 

4* <34 ^^(10)^ t7fls. tfl4«-(l0)al <m°) 

%<8«M €4. 

d\7}*], cfl<^^ ^^(110)fe ^ ^WRr <34 3^(10) J±4 ^tfl^AS 

#4 <34 <a^-f(112)fe <34 ^^(18) ^ tfl<3^ <gtf ^^-(110)^4 c^AV^olEil- ^^%7l 4*1 

7 ;H4. 

#7l 7]]2 ^Jf(H4)i- Aj- 7l n]-o]HS HjsL^H(118)^ ^f-*IM<>|| 4^ ^ojcd c^aT- a^Jf ( 110 )t- ^4 tfl 
4#(10)i tftflaUS- ol^Al?l7) fl4 ^^SM, #71 7fl2 4^ ^1^H#(116)^ ^71 ^12 4^ ^ 

^4(114)4 ^ofl 4-g. 4444 tfl^ ^ AT- a^J f(n0)1 . ^ Cfl4#(10)°fl Cfl*l] <U^4 O) 

o}7l, a. ^44 ^ 7*Hoflofl4fe *fl2 ol-f- ^«(H4)^. 4-g-«H tfl^ <34 Sl^-f* ?i7l^ol ^o)) ol 

*<M« <r aaS-^- =M $1*14, m 4-^ ^|?H#(H6)^ 3=3)-sH 2444 oi^^ ^ oi^s 

4fe 7^44. 

AJ-7] n>ol3S. SS^A-KH8)fe, ^71(12)3.43 4^4 444 4^ ^ rfl 4*(10)4 S4i ^^14 
43HH tfl^ 44 n W110)S4^ 27fl olAl-o] 4^ w o HHlAi #cJ4 ^3 tflA o T- # ( 10 )4 t-*)l(l20)5l ^ 

# 4440)1 4*fl #*jtfl4 4*il *g44 4 4?hi tfl$ 34^ 44s- ^44 °1 ^4 4 4^ ^ 34€ 3*1* itfl 

°14 3*4, 4°laS = 3.^14 (118)^7, <34 n Wl8)S^Ei <^ei zl-SoflA-l ^ si 2^ «3^ol^4 3*}^ 

^^^di2)» w ^^tn ^ tfl^-i-(io)^ tji«(i <^b\ *t&%& ^ 

^i-7l 7i$ #^(i20)fe 4°las HS.^lAi(ii8)ofl n 3.7) ^ <$^$o] ±^ # ^ 

tfl^#(l0)4 ?l^*>7fl 3^(110)* ^sfl tfl^#(io)4 t^ll =l n 

°] ^1 #714 ^ ^ 7^^Hi 4€- 34€ ^ ^ o] b] 4s ^2j-4^°i] tfisH ^Jf 

€ £ 21a ^ £ 21b3l 4^* t2S}°j ^4713. ^4. 

r&7$, ^^71(12) db^Sl tfl^l-(lO)^ Hfl xl§}jl ol ^ cfl ^l-dOH X] $ ofl 7 1§ 

(120)* BflxRl ^-eII^a^ 40IHS =S.^|^(n8)fe 7^12 ^^-(114)1- i4M#(116)* 4^ 

4w, 4°13S HS^l^(ll8)fe 4^^1 ^1^^(26)1- 4t1 ^^7l(i2H ^fum 4^ 4^ #^Jf (l4 

)« tfl^do)^ 4^7]. f.^3|^o. S 44(4711 S70). 

Al-4 n}?l t^7l(12)iMMM3 4714^^ tfl^l-(10)i ol^ ^^oflA^ cflojo^ aV a^dg^ 

f-Sfl 7l^ #^(|(120)7> itSlfe Cfl ^#(10)^ cflAV ojoi^ f-oJ §M ^VAl 4^7^ £ ^ 24^1 ^ 

^ ^^-4t11 £14, 4°l3S ss.AflAi(ii8)fe oibj «.(H2)1- f-§n AV4 tflojo^ <^av ^s-«.(i io)ofl as. 5} 
24€ ^^^o1e|1- til Tfl 44(4^1 S71). 

%5m<L3,, £ 22 ife tfl<^ ^ WllO)i ^3 cflAj-^do)^ ^^cflAV cgo^^ 7]§ # 

^1(120)7> i4£]fe <^^H1 cfl^ og^f. s^^oiiA^ < m < o_ ^ t(|^#(io)sl a4°fl ^ 

sj ^-«j-Ai n^oiji, 'BFfe cfl^^ c^av (noofl si^fl a^s) fe 44^4. 

4-S-, 4°1hs H^7|A-i(ii8)fe ^12 01^ ^4(iH)# ^f-4°i ^W#(ll6M- 4^^^a^4, tfl^^ 
^4 ^^-¥-(110)* ^ A14#(10)4 ^44 4* *)^SlsL 4(4^1 S72). 

^4^, 4°las H^.AflAi(ii8)fe Aj-4 oi^s, 4s xi^oflAi tfloj^ ojAj- aE.« (18)1 . ^01^ 4§ #xfl(i20) 
4 ^4£]fe tflAj-- (10 )4 ^sfl cflAj. ojo^^ f-<^o.jg.*| ; at-71 4^1 S714tt 4e 44i^ ^4<^ 4?1 
4 ^44 2*M) ^41- ^^-4^, ol* ^4 °J^^(112)« f-«fl o a^^7fl 44(4^1 S73). 



=L = S>H(118)fe 47114 2)H^(26)« 31444 #7l n>5H t^7l(12)# 41^*13 4 

4^7} #3 3l#l(10H ^4*1 3-4^1- 44(431 S74). 

tiai HSAfl4(ii8)fe 31<^ ^at. as« (110)1 . as^ ^- 7l 4 € ^tfltf ^ ^q^oj] cfl^- 4 
44 2*1-4 <8#* £t^ji 4 <8#4I ±444 4fe 120)^1 44 <£jl 4fe *1^4l 441 ^*S44 

431 #^3l# <^4l £444 safe 4 444 344 41*1* ##44(431 S75). 

HelaL, 443S = 3.4H(118)fe Aj-7] ##3g 4 4?14 3*}4 4*1* «14(32)4 sflxl^EH ssl^.^) S76) _ 

4*. 443S HS4H(118)fe 4^ t 1 * j ?-(20)# t^SH 4# 4l7}4#(22)l 4^1^41 44 ^4(16)4 
4444 <3# ^144(18)1 #71 *# 4##(10)4 ##4| ol^Al?l7)| ^40231 S77). 

^ #3H A "1, 443S H3.4H(H8)fc 44 111 *1144(26)1 31444 44 4 A 37i(i2H 444 4^3 4^ $ 

^■¥■(14)1- $**|5fH # 7 ] ^3 rfl##(10)4 ^441 4^4 44 7} -§^430. S ^4^4 44(431 S78). 

#7l 4^ lHM(l2)s.Jf44 444 447} 43 3l##(10)4l ^44 flfe #3H4, <8# ^^H418)4H #71 
#3 3l##(10)4 4331# <89 ^ ^1444 <34(£ 234 'NF 4^)1 t«8«H 4717} £^-4 244 

4#i ^w?n 44, 443^ Hs./iiA-i(io8)fe ^# <s smm)* f-*A #71 ^ # q*wi8)°w 244 

^#31441 <^4t11 €40231 S79). 

3 4-8-41, #71 4013s. =s*1MU08)fe 471^^ 3144(26)1 31444 4t1 4^71(12)7} 4^44 4 
717} ^ 3}#1Q0)4| ^4*1 ^}JE1 4^(431 S80), =l #3HH as-jf( 18 )5j_jfBl ^ 3l#l(10)4 

€<344 #4*1 4717} ±444 4*1 &4 244 <3#1 «1444, n 244 <3#31441 <3# °*1 
^-¥-(112)1 l«fl ^431 44(431 S81). 

314, 443S HS.^H(108)fe #7l 471 4 A J71(12)7}^£]^ 4^7} f.<^S)^} 0^0. Aj-EfloflA^ 3=<^ ^ 

4 -¥-(28)1- 31444 ^4(16)1 ^3-4 4 31 his, n^¥-(l6)s^Ei 344 4^144^4 Jf 4314(414 

4 44 £34 4^ 444 #Jf4 3)4 £fe 4^ 20^)0] av 7] tfl##(io)fil i£4i ^44. 

°1 "11, ^# ^^(18H4 ^444 ^^4 tfl#l-(10)* €^44 344 ^*cH4^t ^^44, 443S. 
= SAfl*l(l08)fe <3# ^^^(112)1- 34^ ^^cflolE}* 9j^47ll 44(431 S82). 

=l #^i A i, #7l 443^ =s.^^(i08)fe 44^1 4t17} ^44 244 ^#^14^4 4t17} ±f^oj 01 ^ ^ 
244 ^#^144* ^#^el44 4t1 244 4^1* ^#431 44(431 S83). 

n4 cll-4, #7l 443S HiMAiaosfe 244 ^#^14^41^ ^#4 4711- 4444 #7l «^# ^^-4(18) 
si 7H4 ^^-y o.s.^-e1 244 ^#^114441^4 «g44 3711 4441 c}|4 4s^4 °a^!44l 4*1 4fe 344 # 
^fll4E} #51 ^jslsl 344 4asJ:# ^^4i 4414 *B4 4t14 344 4*11- t3l 44(431 S84). 

4-b-, 44 as H^^l^(108)fe #7l 431 S84414 4714 344 4*14 #^1 431 S76°il4 44(32)4 41^] 
^441 7i#4 4714 344 4*11 «1344 44 4fe «r. 344 4*14 ^44 "Mt 44(431 S 

85). 

#714 44 44 4t14 4^*1 2H 4«fl 4^4 344 ##314441 5.44 44^1 444- «14(32)4 efl^l^441 
■f-s^ 4^40} ui^on sisfl ^1-0] si 4?li u-Til 44, 44 as. =s^4(i08)fe 444 344 ## 31 4 4 41 4 
44 4fe 4t14 4*1s^e1 4^ 44 4*1 44 *M^r ^431 4^(431 S86), 4 4*1 4«b *5*41 4314 # 
^31441 4^^714 44(32)4 ^14 444 3*}4 4*11 14 4a 3m 4^44 4 131 4s 31 

41 ^144(431 S87). 

4wi, 44351 =s4Mao8)fe 31#1(10)41 3144 ^44 344 ^^314441 314 4^14 4 

sslSife^l ^, 4^ 441(10)4 4^314 ^ ^1444 ^^4 344 4^314^4 £f ^t4Sife^ll 44 
44(431 S88). 

#71 44 44, #7l 3l#l(10)S¥-4 ^44 344 31 4 4 41 314 4##14 4^4 4 ^44^ 444 
31 44, 443S 5S*fl4(i08)fe # 7 1 ^31 S77S. 4147} 4^ ^4(20)1 ¥^44 4^ 4l7}^#(22)l 4 
^30^, ^^4(16)4 ^#^44(18)1 43 #^44 ^4 <^^1 #^47141 ^4 4 4*ls 4^^7144 
#7l 431 S77S4^ 431 S88444 4^1 44^^s 4*3431 44. 



#7l ^ 7 ^A)^Xj <3°^ 44-g. t^c* 44 SSW<4 Afl£44 ^4 C^AV^. a 

44fe ^ 7fl5 _ ^444 744 3-f-f- 4s S4 HWS-e-M-, <34^4 441 41-4 44 43 

tfltf <^4 ^44 4144 43 <3^4 441 £4 3445:4 rjiAj^v ^ oi4_ 

4 4^4 *)1 84*HH1 44 ^44 5=44 4244 44*1 €44-7liiL 44. 

a. 4134 ^ 84444 4* 344 43 BflolBl 41 3!4*14 443,0. £ 24<>fl J£A]4 44 4^4, 41=44 £ 
*14 44 £4, %3 441(10), *^7lQ2), 4^4(16), ^4^14(18), 414(20), 6]* 4441K22 
), 44 *4 *)H4(26), 4^ 444(28), 44(32), 44 £4 4^4 4°^ <$$%^a30, 132)j cgAj- oj^a (1 
34), ^5L44(136)* £444 4444. 

444, £ 34 £44 4 i^A)ofls; ^4 444 7] - ^ s-xj-^ 4*141 4*lHl 144 4^43: 

1 Jf^^O.^, 444 7l7fll- 5)51- Jlxf 44 44: 743°J 4^1 AS W]S 44. 

44 444 4<g<*j oj 4 aE«( 130 , 132)4 44 CCD 444 5E1 CMOS ?Hef 14 go] ^44 «>o}f-^ 4 
41 <34 44s 4>°1*H. 4s 33 4444 4344 jl^^ 30.^ 4§ z^-^ofl jg-oj^j. ^ 44 ^ 
<»H tf|«|) #<£«H 0344 344^ 3} J 6 Sj ojoj ^j^o. ui^(stereo Vision)44 144 4 4^44. 

444, 44 5144430, 132)4 4£44 43 <^4 ojAj-^ S^Hs- oj 4 a^«(i 0 ) a.cf tftfl^ o. 

*7l *J4 ^4434)1 44 ^s«( 18 ) $ tflo§°3 ^ at- a^«( 130i 132)S44 aJ^HE)!- °d344 

44 3344, 

44 443s ±Es44(i36)i, o>?i iH4a2)£44 444 4711- rii^-i-do)^ s^^i ^<$ni 

$q<%*\ tifl*^^ ^-a- ^^(130, i32)3JfEl 4* y oHH^i ifl^l-dO)^ ^ol^«1| 4«)1 ^ 

^tfl-S- €^1 ^644 4 pj-^o]] 34^ ^ ^4j7 ; o] 4<g^ ^ at- a-^jf( 130; i32)s ^ ^^aJfBi 9j 
£ 34^ fl^li- ^cfl 4=^ A>-g-*>4. 

014 41-61, "Has SS-*|^(136)fe, ^^-f (18)S+Bl o^e^ 45:0114 m-^^ 24^ ^4^0)4434^ 
a-cg^ ^ i;flo]E^» 47I4 ftfl 21-fi^H 3**1-71 3$ <£4*ie|» ^^W. 

°1 U-^^r, ^7)4 ^ 1 AjAioiioflA^ A ^ 4^ oa^Ef efl^l^4^ 4^ 534 4^014, cfl4 jiu 
42] ^-tffl^ ^cfl 4^4^r 4» l& 0 14. 

6^1 ^j-714 4°1 1-^4 ^1 8€*HH 4$ 34€ tfl^Ei 4* 3*^14 *^43<H1 tfl*H ^4 

€ £ 25a ^ £ 25bsl #S-f^H» %^§H ^4*1 ^^^s. 44. 

44 4*1 *^7id2) ^1 ^miom ^4i^ 4°ihs Hs^4d36)fe 44^1 ^h^( 

26)1- *H«M 44 ^4d2)i 4^4 44 #§14(14)1- ^^ai^a^ ^ 44#(io)si k^°\) 4^4 

47-171- l-flS]^AS ^<^si£^ ?t4(47fl S90). 

Aj-71 4t1 4 A 37i(i2)s4Bi4 44at 4^4 ^ tfl^i-doH ^^sl 0 ! ^^14, ^^4(130, 
132)1 l-sil #3 4 A >«-(10)4 ^i^l ^ tfl>a- 4^ 4^ 44iA^ t^§H ^4^1 44 7> ^44 244 ^ 
^4X1 ^^4?11 44, 4°las HS^4(118)fe ^ ^ ^^4(134)1 1^ 44 tfl^^ ^4 a4«( 130> } 
32)i4 ^^4 244 ^^441- 44 44(47fl S91). 

6.S, S. 26 ^lfe 4^^ ^44(130, 132)41 44 ^443= cfl4#do)4 #*\} 4^44 <^^!4 ^ 

40)] 44 <go)]^. ^44^^4, *£4i^, fi^l 'RM'4 4^1(10)4 S4i ^4 ^-44 444jl % 

'Bl-l'fe 4^^ ^4 ^Wl32)oil 441 °J4, % 1 -2:^ , Bl-2'fe 4^^ ^4 ^^4(l30)i 44 

^44^^4^-4444. 

^ 4^1, 443S HSA-il4d36)fe 4t1^4 ^144(26)1 ^44°i 44 4^4(12)1 ^4 A l^^s4, 444 
4t14 4^ 44l-(l0)i ^^4^1 *4^4 4-4(44 S92). 

44 3S HS44(l36)^ 4^^ ^4 ^44(130, 132)1 1-4 ^44 44 4€- 4^=4 4^44 4*11 4 
4 244 ^4 ^ii 44 441: ^*J4°i 4^1 4^44 ^^H ^44°! 4fe 4 444 344 4*11 4#44( 



#n S93). 



^, -S-71 ^1 S934H, cfl^^ <34 ^=-^(130, 132) 4°] 3 ji^^ o.s 1-4°H n t\o\ uHHS 

= 34H(136W *j#£|<H &4 4, 443} 4^34 034 3^(130, 132)3] 4*|4#*j if|tf#(10)<1 ^°34 4 4 
44 3*] 44 £41 ^-^^6)1 o}s}| gX^O.^, 4 444 344 4*1* 4 &4. 

n^JL, 4°l3S «S4M(136)fc #7] 4 444 344 44f. 44(32)3] eflx]^E-H 21-444(44 S94) _ 

ttfr, 4°l3.sL (136)fc olf. ^4(20)1 444^ °114H#(22M: S^l^H 44 2=^446)4 

<34 35"¥-(18)» A oM Efl4#(10)3] ^ofl ajtf# S °14 a ]71t]1 44(431 S95). 

=L 4eHH, 4°]3£ H3.*H(136)fc 44^4 *1H4(26)1 4t] *^7l(12H 443] 4?1 # 

§^(14)1 $**1*H #71 4^ ^4f-(10)3] 54°fl 443] 4^7>l-fl-al^o.s 44(431 S96). 

44 1-^71(12)^^31 pM7}^ 44#(10)°1] 4bH4, <^AV a E-« ( 18 )ofl 4 Aj.4 

til4#(io)3] #*ii #^cfl^ ^ *11444 <^(£- 273] 'Ni' % v s)4 #<gsH 44*1 4^7> 544 244 

^ ^^-4711 3 4, 4°i3s h3.4H(i36Kt <34 -¥-(134)1- 4«n 47) ^4 si^-¥-(i8Wi*i ^44 244 

<3 431 «1 Ei 1- <g 3 44 44(47fl S97). 

^1 44<4 47l 4°1hs H3.*lH(i36)fe 47134 *I|°W26)* ^H4°i 47i #^7l(l2)7> ^f-s)4 #44 4 
47} ^44(10H 4^4*1 445-4 4^(4^1 S98), a 43HH ^4 a^^(i8)^^ £fl44(l0)3l 
<3<34 44*1 4^7} 54^H 014 2 44 <34-^ ^1444, n 244 <3 4^411 <34 °J 

§14(112)1 %n °^t1 44(4^11 S99). 

SE^h 4013s. 5.^^14(136)^- 47l 4t] 4 A S7i(i2)7> 4i44°1 444 447]. ^ 444^-], j=cg ^ 

<H4(28)1 *H«H 4^4(16)1 44^17] t| n ^^Jf(i6)^4^ 344 4^4 314 ^3] 4Hsll4Wl?l 
4 44 t&°] 4^ 4=r 4431 #^ ^14 £fe 4^ #4^ ^4)^ 47l 4^ ^4#(l0)sl ^444. 

°1 n, ^4 ^4448)^4i 4^sll4 0 l ^^4 4^ 44#(10)# €<^M 344 4^31 0 1e-11- ^^44, 4o] 3 s 
HiMH(136Hr ^4 °J^4(112)1- f-§fl^ 344 ^^^0)4^ 01^4^ 44(44 si.00). 

a 4eHH, 47l 4°l3S 5s^]4(i36)fe 44^ 447}- ^44 244 ^4^1°1e : 14 4^i 7} 54^H 4^1 ^4 
244 ^ 431°14# ^4^214^ 4t1 si 244 ^^1* 4#4t11 44(4711 sioi). 

n4 c-li-4, 471 hHhs 5^^44136)4 244 ^431°4-1oiia-i ^4 44^ 01^40] 44 ^4 a^w (18) 
si 444 S2f^ s «B| 244 C §431 C >1 b^444 0144 34 440]] ^^4°fl 44 344 

ciioi^ Aj-4 0144 344 4^^ * ^44 4^4 444 344 4*]- 44 44(44 S102). 

44, 4°l3S 5SA-fl4(i36)4 47l 4t11 Sl02i4 44 344 41^14 4^1 S94°14^ 44(32)3) ^ 
x]^44 7H>4 4t13] 344 «l:asH A is 4°1 ^Ife 4, 344 fl*l7> 444 4^» ^44(44 
S103). 

4714 44 44 4713] ^J^eH $n 344 4^ ^H^H 544 44^1 444 ^^(32)^ eflxi^-H 
444 4t14^1 y ls<>)i 4*11 40) 4^ 44^. 4-7]] 44 ; ^o)^ =s>H|-H(i36)^- 4431 344 ^^^l 0 !^^^ 
4°1 sl^ 47131 314^4 o)^^. 44 44 44 sj4^- 4^44 S104 ), 4 4^ 44 sjf o\] 4^11 4 4 
o]-£Ai44 »14(32)3l 511x1^44 ^44 444 344 44^ 44 4^4^ 4^44 °1 icfl 45^1 
i ^144(4^1 si05). 

44<4 4°l3S H^^4(i36)ir 471 4^ cfl4#(lOH tfl*fl4 344 344 4^0)44 cfl4 44^t°l 4 
ssliife^l ^, 4^ ^4#(10)3l 4^314 ^ ^1444 <i^2) 344 31^1^71- ^^^^ 44 
44(47^1 S106). 

47l 44 14, 47l 4^ cfl44(10)s4^1 ^44 344 4^c)1 0 1e-1o11 tfl^ 44^1 °1 &s.£|*| 8^44^ 444 
7i| 44, 4435. 5S.^4i(io8)4 47l 4^1 S95S 5)1-471- 444(20)1- 444°1 °1-^ ^l7>q#(22)# 4 
^Al^jA s^, 444(16)4 44^4(18)1 4^1 ^^4^1 ^4 <^^4 4^47H ^tm^ls ol^^]4^-H 
47l 4t11 S95S4^ 4^1 S1064^121 4^4 44^5^ ^4t11 44. 



#-§- ^*Kr ^^^Hf ^ D M IH^* t7flS. ^-f* CHS l-o^ ^^t}g^l4, olofl tfl*> 4-g. € 

?HH ^: A S*>fe ^H7l-f-^s]fe ^^ofl vi^o] $.%<n tf|<g<3 as.*.^ ^t}^ 4^ ^ 

^Ji7} &<H A^-g-oi ^4 ^ 014. 

a J-^i, 4^r7fl a^f- nfl 4 ^tfifig. ^Tll^t- #^g>xl #o}s. sM ^ 

«h*ish safe si^. 

^•71 51 27<>1H, 4^-4 ^ol ^^t}. 

r X: W.3l*rSKr 3*13 ^K, 
b : 7H1 A 7^ (base line distance) 

f : ^Hl^H lH (camera's focal length) 
A, B : A *WBr (image plane) 

X ! , X r : 4 ^AsL^ ^\^lA *rfe 4fi X£] ^Hl rfl*t ol^x] a^ 

P, Q : ^ ^^(lens center) j 

#7l 5E 27i^, ^Bfl^^(stereo) <^^S.^-Bl ®x\<>\ s^MXm ^ ^7l^ 15 ^ i 6 o)] 
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x'i x+b/2 , x' r x-b/2 

— = _^__ > anc j _ 

7 ■* ./ ~ 
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y = & j——, — . z— b—r* — r 



x = b 



(x';+ x' r )/2 



44 4 444 4 9^4^144, 4<344 <34 ^44 ^ 44 4444 4*3 tfl^#* f^]o S 4^71) uflai^o. 

S*? f tfl4#4 tflfl 4*fl cg^ofl 44 2 44 <34 344 ^3*fl°13* 3Es}7| 4sfl 4<§44 S, 

44* 4444 4^4 i?jo S 2 44 <34 ^ 344 ^Efl^Bil- ^44 4 1 44 4<?H 4^4:2 

±SL 444 44 i£ ^ cri^s 0I444 ^VAl 344 43 444 44 4*H tfl4 ^flfl tflSfl 

£ 284 €■ 4^4 ^1 94*HH 4-g. #44 3 ^ ^ ^ ^^^]o)l tfl« 4 A c34 444 

£4^4, 4£44 t 4 444, 4 *i] 944 °W 44 344 4^ 4f- 3t44fe, N 

7 fl4 44 #^7i( 14 2)4 i M 7}]s] 4<34(146), L44 44^44(148), ^§14(150), 4<§ ^^«(i 52 ) ) p}4 
H4 ^144(154), 44H5. =S.Aj|-H(i56), 44(158)5 44€4. 

44 N7fl^| 4?] 4^4(142)^ 444-°S fl^x} S>4 4^ 444(10)4 &r£o)} <$ ^ 4(148)7> 4 4 * 
<T 9li= ^44 44 3^5.4, O)^ $ 7 ] ^ tfl4#(lO)* xl^fe. ^^0)1 4^A| 440} ^VAl D ^ 

7> 45- 2A>«J-^ ^-Jl^ f-A)6)l 4^45:4 gj.^ 4^ n}^ #1^(144)7}- 4444 44. 

44 N7fl4 ^4(142)^, 28i £444 oi^ g-o], 4^ 444(10)4 -Al O.^ 7>.^ 0.5. ^ 

tfltfl-acO-a- 4444, 4 44 4^4(142)544 4444 444 444 444 a 3 44400)4 43 44 4 
^ <§44 S*« 4 4^4 

44 M7fl4 ^Jf (146fe 4*j 444(10)4 S4°ll 444 344 31447} ^ ^ss. 0.4 £fe ell 

#^^^r f-^^4. oi fe lcd HS^Ei4 ^ ol-g-tM ^4^1 tfl^#(lO)4 s 

4i ^^47-14 ^ ^^#(10)4 ¥^«H ^ A J- ^^^(148)» #*flAi 34€ cflolEiSAi a 

47] M7]14 ^^^(146)^, £ 28i £ A ] 4 °] SX^ 44 4 A o v l-(10)^:^AjA^ ^±3. ^ cfl 4 

#(10)* ^1444, 4 ^^4(146)5.4^ ^^t= Jfs4€ ^-4 ^ A c}-1-(10)4 4^4^7> 4^ 

fi^^^t 5« ^ ?iSL4 «fl^]44. 

^7l L7fl4 ^ 4 aE.«( 148 ) fe CCD 7H14 CM0S7H4 f-4 t°l ^41-^ ^ SItt <^4 €4^ 

4?i 4 A 37i(i42)5_JfEl tfl4#(io)4 ^-4^"?! 4^A^ 4^1- ^^4^, =l<% 4* ^4 
-i: 44 €^*H ^^4t1] 44. 

47] L7fl4 ^4 ^4^(148) 44-Sr 47] 4 f-^-¥-(146H tflsfl 7> ^14^4 €4=)°1 Xife 4^4 
7117114 ^^4(146)4^^144^ 444°1 4^4 4^ 44^44. 

:2.4a!, 47] L7114 ^4 ^44(148)^, £ 28i £4si^ %i=- 44 401, 4^ tfl4#(10)* ^^iis 
s 4^ cfl4#(lO)# ^1444, 4^4 a 44(148)4 4^ 4^ cfl 44(10)4 41] 4^4 4fe €^ 
4 5£«^r $1^4 wfl*144. 

47l 44 °tl ^4(150)4 L7114 ^4 ^44(l48m44 44 ^4^o]^i- ^^471 44 5l 0 U, 47I 4 
^ ^114^(152)fe M7114 4^4(146)1- 4^4^r 3(1441-4 °1*4£4 °1^444 ^1°144 44^, 44^44 
4^4^ 444 ^4^714 ^H4t11 44. 

47I 44^4 ^144(l54)fe 4°1hs ss.Afl4(i56)4 ^]4°fl 44N7114 4^ 4^4(142) 444 44^1 44 
tf7His ^4Ai7l7i) 44. 

44 44a^ =S^A4i56)fe M7fl4 4<^4(i46) 4 L7H4 ^4^44(148)^1 44 44 ^44 244 ^44 3 
44 4^dioiEis4Bi 4 <3^t 444 344 ^^11- 4#4oi °1 ^#4 444 344 4*1^44 43: ii4fe ^ 
44^ 4°1 4fe 444 44 4fe 44i 4^11 44 ^4 4 44°i 4 4^11 ?1 44 44 ^Wl 44 

4 344 4^ ^1444 441- 4444 44 4444* 4*J44. 

44 44d58)fe 443.S =s^A4i56)4 44 4iL4 ^144 ^ 14 cflc>i4 44 4444. 

4*11 444 44 4 A J4 4 4^4 4 9€^Hl°fl 4e 344 4^ ^o]e| 44 ^4444 444^°ll ^44 ^4 
4 £ 294 #5L44J=4 42:44 4^1*1 €4 44s 44. 

44, 444 4^ 44°ll 4^ ^44(10)4 444^, 4 4^ 444(10)4 N7fl4 44 4 A S4(i42)4 

M7114 4^4(146) 4 L7114 ^44(148)* 44 *H44 4^i4, 443^ ^5.^14(156)4 44^4 *H 



^(154)1 N7fl2l ^^7l(U2H 444 *\n #^(144)1 3f-*144 ^ 44i-(10)4 

^44 4^4 444 !^3}.o3. ^4451! 44(4?11 SI 10). 

*7l v}7) 4^71(142)^44 44*1 ^7}^j tfl^l:(10)o]l ^14^ 4fe 43HH, L7114 44^4(148) 

44°)H 3I4«-(10)4 ^ dl4 <g<^# tt<3«H 44*1 'Mn a44 244 14-1: 44, 4°]h 

S HS4H(156)fe 14 °^4(150)» L7fls1 a^(U8E4^ ^4 L7114 244 143H41- 

n^7\) 44(4^1 sin). 

n cf-S-i, 4°lHS =SAfl*)(i56)fe 7)144(154)1 *)HSH N7fl4 44 t^7l(142)7} 44 

q v}?]7} ^$ tfltfi-dOWl ^14 x] $45^ 4:2(44 S112), =l $n<*]*\ L7fl4 14 a^HKl48) 44^-S.Jf 

4 ^ 44t-ao)4 *w i^-i- %<s«h 44*1 "wn £44^ 44 244 i4-§- sm44, 4 

L7112] 244 44dH4i 44 4(150)1 f-*f| oia^Tfl 44(4t11 SI 13). 

£4, 44 as H3.7-il4(i56)fe N7l)4 44 i:^7l(i42)7> i^44 444 44?} ^144 43H14, f-1 

3114^(152)1 *H*H M7fl4 f-<^« (146)1- ^444 Til £|J1, =L M7fls] ^^«(i46)^JfE] 444 344 

44 4^4 4444H44 44 444 4« ^44 2)111 £fe 4^ #^4 44)4 44 tflAV- 

(10)4 a4i ^144. 

4 "A, L7fl4 14 $m*( U8 )6]}A] ^4^4 3^44 ^ tfltfi-dO)-!: 4144 L7H4 344 #^44* ^^ 
44, 44H5L H3.44(156Rr 44 ^4(150)1 4*ll4 L7fl4 344 #^444^ 444t| 44(4t11 S114). 

a 43H14, 44 3S = 3.414(156)^- 444 447} if^ 244 444444 447} ±444 &4 24 
4 44^1441 444444 444 244 4) ai« ^4?)1 44(4t11 SI 15). 

n 4^1, 44=13. £3.44(106)^ 244 44e)144i4 ^#4 441 4-g-44 L7fls) 44 ^=-4(148) 44 

Si 4*114 ^S^TO^^E^ 2x>^ ^^tllolE^lA^ 010^0^ 37 ]| ^ ^ ^zj^i *1 «Hr 34€ ^ 

^ 34€ ^^^11 si*i1a-1 L7fl4 4 34^ ^^^l^Elt 4^*51 3*>€ ^^11- #7fl 

^14(^1 S116). 

4^, "Has HSAflA-i(i56)^ ^71 ^7^1 S116«1H L7flsl 434€ ^^^lol^t 4^1-^1 34€ ^ ^1* «1 

H«><^ ^o) ZJ^ 5-1-711 ^4(4711 SI 17). 

AT-7ifi 44 4^si ^Afl^elofl 4§ii ^ 401 5)^ 441- §t7fl 4 ^, 40IHS HS4Hd56Kr 444 34 
€ ^^^l^lHii^ 4°1 4?131 4*1^4 0 1^# W $1*1 ^47fl 4^(4741 S118), L7fl4 34 

4 # 44^1 4*11 7l^ 4^ 471 ^sfl?l 4*1 4«- *Sf i ^1 «fl 4^114 ^t-lH^l 

°1^^1^ 47fl 44(47fl S119). 

4-g-i^r, ^ ^ 10€^HH1 cflsfl *J^4 £41: t^^H 4^47ls 44. 

471 ^ ^4 4 I0€441fe, 47m ^1 9^H4 *>H*D4 ^44^1, ^ ^44^°1 4=^1^^^ 014 



44*1, ^4 ^ lO€*Hfe 4714 £ 28i s.4s)°1 SUfe ^ 9€^H4 4h^4 44-^s 4^, ^ 
^44^ofl cflsflA-i^ E 304 fsl^ii #^4^ 47-114711 ^t\7)s. 44. 

47-1, 2144 ^1*H1 4 el *1^« 4^ 4fe 7l§ ix|i h11x!4jl, oi 7^ #*nt As N7l] ^ 44 
(142)4 M7114 ¥^^(146) 4 L7114 ^4 ^^(148)1 44 bJI*144. °W, 7l^ #xflfe t^s ^el-M-^l 0 !^^ 
fl«fl 7fl44 ^ E 01 Jlj 44 xi^i 4jl 01 - 7j 0.44 4^1 44#°1 € ^£ 44. 

°1 43HH, 4°1hs H^7-fl4(i56)fe 471^4 tihy (154)1 *HaH N7fl4 4^1 4 A S7l(i42)i ^«14 44 
4 44 #§1^(144)1 ^^^144 71 § i-314 a4i 4^4 4t14 14^3 o. s ^^4^4 44(4^1 S120). 

4^-, 4°las HS.7fl4(i56)^ L7B4 ^4 ^^(148)1-4 m\ 4 4 4447111 ^4fe €4«all 0 14 4 
•a^r^^XI 4^^1(47^1 S121), <^>H1 44 ^ll^J ^44*<H tfltsfl 4^14 ^^44^ 44. 

4t| 4t11 S12H 4°l A i N7fl4 4 A 37i(i42)sYHl4 44A1 4^7} 7 |§ ^^401 4^ B >, L7fl4 ^ 
4 aE.w (148) 440H4 ^pg 44°( 10 )4 ^ 44 <^^^. #^4^ 44*1 444S44 244 14* ^^-4 
711 5)4, 4°1hs as 7114(156)^ 14 ^^^-(150)1 1-sfl L7H4 14 ^^44148)^4 ^^4 L7114 244 1 



snmb|# ^n^n 44. 

=l 4*4, v}°}3.3. 55.44(156)# #<3 44#(152)« 4444 #4^(146)* #4444 4^, n M4 

4 #4#(146)S44 444 3^ 44" £44 #444H14tfl 44 434 4* ## #44 ##4 44 

IE# 4# ##4 44)4 44 4# #44 £441 #<344. 

4 4, L44 4# S^J^USHM #4444 #44 4# f-jq* #^§H L7fl^ 344 ^444* a#44, 
44HS = S*H(156)fc <&# °*]4#(150)* #414 L44 344 ^4444* <^47fl €4. 

n 4444, "Has H3.*MU56)fc 444 2 ^ ^ 7l§ ^ 

4 s ^Ji* 4#«H L44 as.«( 148) 44^ ^)e> ^^ai^w^ 2 ^ <344C|4444 oj<^ 37 |) 

^1 44 <£444 444# 344 #4444 44 0)44 344 454* #*344 444 L44 4 

344 ^444! 44*4 3*>€ 44* 44 44. 

4#, 44H5L 53.44(156)# 44 L44 4344 1*44441 44#4 344 441- 4^4-4 4£ 44 ^ 
44 » 444 344 4^44444 44 4# 444 4*1 5.^4 4## 44 4*1 44 *34* #44. 

44 3S 5ii.44(l56)# #4 #*H4 44 44 *31* 44(158)4 44^44 #^-*>4 4^, 43-4 44 S121 
4 €4±l444 ^oj 0 ] 4^.44. 

444 44 44 si.214 4^ aei|44 4<yo] 4^44, 7 )§ 444^ 4# #44 44 444 ^ 44 
#(10)* 44444 44, 443S 55.44(156)# 44^4 444(154)* 4444 N44 44 444(142)4 
i^44 447^^ 44f-(10)i #<344 #4^4 44(47]] S122). 

4 4444, L44 44 ^44(148) 4444 4^ 44#(10)4 44 44* €444 44*1 444 5^4 
4 44 &* L7l)4 244 ^4* 4#44, 4 L7fl4 244 44444* <34 444(150)* #4 ^§144 44( 
44 S123). 

3E4, 44h^ H3.414(156)# N44 44 444(142)7} £#44 444 444 #444 &4 4444, #4 
^144(152)1: ^4^4 M7fl4 ¥^^(146)1: ^4 A 14^1 4^, =l M7fl4 ^^4(146)^44 444 344 44* 
44 ^44 4444(^144 44 4^4 4^ 4=r 444 #^4 44 4^ #44 44)4 44 #3 44# 
(10)4 S4i ¥^44. 

4 4, L44 44 ^^(148H4 °4444 f-^4 #3 44#(10)* 4^44 L7fl4 344 4^444* 44 
44, 443S HS.^14(156)fe ^4 "8 3 ^(150)1- ^«H4 L7fl4 344 4^444* °d^47l] 44(44 S124). 

44, 443S HS/-fl4(156)fe, 44 44(S12D4 €4 « ^1444 4«fl 4sfl4 4*1 44 ^t* 44(158)4 511 
x]^4^44 §141-4^, L7B4 344 ^^444 # 4-^ 444 44* 4# 44 44 44(158)4 4 

4^4^44 814*4 4*1 44 *S14 4*11 4^114 4^444» 4#44 ^«47ll 44(4741 S125). 

4^4, 4S 4^ 44#4 4«fl ^r^*>44 #44 4^ 44#4 4*11 *1)4 44* ^*S4 44 44 
S121 - 4t11 S123 444 €4«444 444 A 344^i, 44(158)4 44=^44 4 444 4# 4*1 44 *8« 
i 4*11 344 4441- ^444 slES, 4^ 444 444711 44. 

4, 4-M 444, 4 4^ n 1144 44 44 S121 ~ 44 S123 444 €4 « 5114^ 4^# ^ s 34 ^£ 4^4, 
4# 4444 4 £4 4^4 444 44 4444 4^ 444 ^ 44. 

44^fe, 4 444 4 114444 4*11 4 4 44 s. 44. 

4 444 ^1 ll^4ife, 444 4 444 4 1 44 4 1044444 444# 44 444 4 =l #444(44, 1 
44 4444'4#% 1 4)4 4# 44 4» 4444. 

4 4:44 4 114444 4# 44 4 A 344#, £ 314 £44 44 44, x#4 4#4 44(160)4, X#4 ^4 
^144(162)4, 444* #^o.S. 44 4#4-4 #^4 X^4 44^ 4*^7fl(164KPolygon Mirror)4, X44 
44 ###(166)4, X#4 4 4 444#(168)4, Y#4 4#7fl 44(170)4, Y#4 ^ 4 444(172)4, 444 
* #^^4 4 71-#4t)1 #^4 Y#4 444 4*#7fl(l74)4, Y44 4 4 ##4(176)4, Y4-4 44 444# 
(178)* 5444 # A 344. 



43 X^4 4^7114 44(160)^ efl43 i=-°) sj^lAjo] o.^^.Hi( 5eam )^^.Aj^ x ^4 44^ Ti^g-Jf 211(164) 
4 44#A3 t-^Rr 3jL5L, c^tfl, ^1 ol ^ 544 ^-o] Af-g-^ ^ 4^14 43 x ^o] $^ xflc^4(i62)fe 44 

3^ HiM4(£343 &-§-)£.Jf44 ^1^6)1 4§)) X^f4 Zj- ^(160)* 3^1 *)14^4. 

43 X«r4 t±z\% 7i#Jf 7fl(164)fe 4^r7fl4 444^ 444:n. X§r4 43 11?H#(168)i 4*11 43 

3 4^7114 44(160)^3-44 ^-A>S)c>|o. fe 4^ 7 fl4 434 4^4 HU^l o^fl aVAfAl ^ 43 cfl^-- ( 
0B)4 43 ^ 

Aj-7l X44 44 ^«( 166)fe> 4o] 3£ 53^44 ^Afl^ofl 44 X 44 44^ 7i-g-Jf*ti(i64)t- H^^l 

43343 44> ^44, 43 X44 S|3 ^44#(168)£ X4 3|3 4^4(166)4 ^o)] 4-& 
^JfMX^Sl 44^ 3 £4*11(164)1: 3 3*1 ?1 71 SH^ S£4. 

43 Y44 4^7fl4 44(170)4 314 3 f-4 43*34 H4 1H44 Y44 44^ 3^4*11(174)4 44 

3-2.3. 44>4fe 3 °-3, i^tfl, efl43 £ o]b| ^ol A}-g-4 ^ 4^4, Aj-y] y%4 3^ Afl44(172fe u>ol3.s. S 
3.314(^3*1-3 4#)3444 *]}o]o\} 4*j) Y 44 4 #€(17(M 3 1 ! *ll4€4. 

43 Y44 44^ 7i#^-Afl(174)fe 4^4 44#^r ^«l^aL Y^S] 43 °I|44 #(178W 4*fl 

*1 4^4 4^(170)A344 4#44^fe 4^r7i)°l ^-71^4^71)4 #4#i 4*fl 4434 «r3 tfl##( 

0B)4 ^3 o§^ ^44. 

av 7 i Y #4 S]3 4-^4(176)^, 4433 53^4 4^44°11 4*)] 744 44^ 344a1](174)» 

Si 3333 44 4^-§: ^*344, #3 Y44 3)3 *H44#(178)£ Y# 313 4^4(176)4 4^1 4^ ^.g- 

41:44 Y%4 44^ 4 #47fl(i74)» H44A3 43343 4^2:1 44. 

°H #44 *4 4 A 34 4 4^4 *fl ll^Hi 4^ 4t1 ^^14 ^44^i tfl«fl ^^*>4s *>4. 

43, 4°1HS SS^l^^jfE^ ^o^Aj^oii s]sfl x% 5)3 7-^(166) ^ X^ 43 ^^(176)5.-^4 ^3^ 
°) x^ 43 ^44^(168) ^ Y^ si 3 ^44#(i78)*.s 471-4^, 43 ^44#(168) ^ Y% s|3 ^l^H 
#(178)^ 44 X^ 5|3 ^^(166) ^ Y^ si 3 ^^(176)^4 47}^^ ^3^1 ^4°1 x^ ^ 
Y#4 44^ 7-l#Jf7fl(164, 1.74)1- 43 3 7J 4. 

oi4 tf^o] v}o}3_^ 5s.Afl-Hs.-f el 4 ^H3s°ll 44 x^ ^1^4(162) ^ Y^ 3^ ^H4(l72)7l- 4?i x 
^4 #^(160)4 ^4(170)# 3^4i 44, X^ 4 Y%4 4^7il ^(160, 170)^4^ 4^J4 4 

4 x# 44^ 7-1 #f 7fl(164) Y^ 44^ 7-1 -ir-f 7fl(l 74)4 44^^s ^Ai.44. 

47i x^ ^ Y#4 ^-€(160, i70)*s.f-4 47l x% 44^ A^^UlBA) 31 Y% 44^ 71^7)1(174)4 44^ 
as <?1a}s)^ x ^ 4 Y#4 44-^ 7^Jf Afl(i64, 174)4 4 0.3.43 #44^ ^3 tfl A J-1-(0B)4 
£ 4c,l ^^44. 

°H, *}7i x^ ^ Y^4 44^ 71^7)1(164, 174)fe 44 4=7)1 434^ 44^4 4£7> 444 ^ 4fe 4, ^ 
^ 4*j-l-(0B)4 i^lfe x^ 4 Y^£S 471 4t7)I4 a di 4^1 4?1 0 1 ^^4°i, x^ 4 Y^4 ^44 
444 H3°l 7H7114 444 4?krm)7> 44. 

m #4, X#4 4^(160)^1 m 7iloij7 Y ^4 4€(l70)ol n 7fl4^ 4344, ^3 ^4#(0B)4 i£4i^ m * n 
7fl4 s3°l ^^4 ^ 4i ^lt m * n7))4 si 3 4" 444 ^4*1 4t1(RM)7> 4ss, ji4 3^- ^4 ^€^r °14 
4 44 3— s 4^ -r4 44* ^t^34 ^ 4t11 44. 

444 44 4^ 4 4* ^3i^ 4343 4 4^°! #4fe 4^o>oi|4 f.44 3 

4* 71-3 7Hl7fl 4^tt ^4 4^14 4^^4<>fl 4ai14 71^^.31- ^443 4-^44, 43 7}x)s ^ 
3 ^ #344 €31: ^ 44 4-§~& #€44. 



4^4 £4 

0144 401 4 4^0,1 4s4 > a^s 4€- 4t ^ 4*H14 ^43 34€ ^3 t)144» 3144 4^ 3 

^s^i, #2)14 4301 <g4 01 ai^. ^4 4^ ^01 ^e!4 £^ 4A4 ^ 4^ 4711- oi-g-401 4^ 
4* ^3 ^1444 4434 43* 4445=4 44 444, 4717} 4^ f-f-oiH #3 rfl4#4 ^44 44°ll 
4*14-1 7^3 437} 4fe 4^-0)14 *3 cfl447> ^ 4444 £1144^ #34 4fe ##i, 4^i4fe #4 



44 ^4* £4 Sfe 444 44* 4-8-44 4 s. 4* #4 4444 4tfl44 3^ ^ 3^ $ 

4 4*4, ^ 44*4 44 4 4^7 Jf n>?lS. 444 ^44447} £^44 ^fecfe £44 <£4. 

5&4, £ 4€- 444 ">?)fe ^ 44*4 4^1 *444 *ll44fe 444 fc^-fl-SM Hfl^ofl 3 ^ tflo) 

E^o] A^o] A}4r£l-7]] 4^41 ^ 444 Aj-g-o] ^511- & ?|^ol ^S^fe #4 44*4^ 4444, 4 

<^4^L Afg-tf ^ Sife Sl47> 4.4. 



(57) ^4 
4 ^4" 1. 

£^2} ^ 44*5^4 44 4^44 %<$$6) ass] 3x>^ ^ 444* 4f 4fe 344444 if44*H 
S144, 

44-34 b>^i. ^7] 44*4 S4i ^44fe 444 44 t^44; 
#7i 44*4 cflt!- 344 #4* 4*fl ^4 44*4 £^ofl ^Hflu^- f-^sHr 344 ^4^4; 
#4 44 44#.§.-f 4 444 44 44^4i 4*1) f-4€ 44* ±44^ 244 44* til: 0 !, 44 

3 ^ f-<^#4 <^ j=cgs| fe 44#4 344 #^d)olEH- <^^s. ^ ^ ; 

44 44^4 ^o)l o]§}^ Sj^^ AT-7] 2 x>^ <£#4 Aj- 7 j 3^ ^p^ojE^^ u}?^ 344 44 

1- ^#4aL, # 7 ] n^o] 3^ ^^S^-Bl 44 344 >slM34 AT-^o] ^ o^a>^. =-S|^ Tflo] 

^4-°5L 3* 4^r 44*1 o^f o]-g-^ 3^ ^ e|)o1e^ xf^ 4*44. 

4^2. 

4 1 44 444, 44 344 ^4^44 4444 ^4^ 4^ JL^SLg, 43144-t* ^44 :?}* t^'As 4 

fe 444 44* 444 344 44 444 4* 41 4*1. 

4 2 44 %[^^, ^-71 X1)<H^^ 2)]oH o]tfl ^5)^ O)^ ^Jf4, #7l o]^ ^if^ ^ol] ^ -£3^ ^ 
1 t 1 t 6 1- -*7l 3*M % ^"71 ^ X%$%<% tfl§flA^ Aj-tfl2l AS 0l^Al7l7] ^ 

s S*}fe «1¥ ^]7H## Cl 7j^- f^lOS tffe ^*VA1 o]-g-^ 3 ^ ^ tflolBl 

^1 l ^1 9X°]*\, #7] 4°]^^ 4^^) 44 #7i U^^r^l 4^11 i-Mf ^7]^ o.s. xfloi 
4fe 44 ^ ^114 ^-i- 4 st§H ^^4^-; 

#4 *il 4 ^-7] 44^^ ^l^TtH 4*11 #4^ 447} ^^sjt^ §H c i$^^ ^r4i A 1 tfl-^ 

#4 4^ a^4 4t14 ±4^ 244 "Stt-i- I4^^s 4^-4£^ 4^-, 447} i^4£^- §M ^ 

3 cfl4#4 -^4 o.s-f4 444^44^1 244 ^4^- 24^ ^s. ^o]^ ^-4^s. 
4fe 44^1 44 » °l-g-4 344 m 4^14 4^ ^14^1. 

5. 

^ 4 4<>fl 44 444 344 44fe, ^-7] 44^4 ^^°ll 4«(1 ^^4 444 444 ^4-4 2 

44 ^ 44 44 4 £44*1 244 ^44 4 0 1* 4"4 ^H^r4°l uUfi 44 4441- 4fe 4 

44 4 4» °144 344 ^14^ 4^ ^444. 

6. 

^1 l 44 4.44, 44 ^14^4:4 444 44 44 44 4^5^44 4^4 444 44* 44 4*j4 £44 4 

4 44 7l)l aj 4 3i ^^4£4 444fe 44 il^l 44=r4# 4 £444 

44 a& 444 ^4444 4^4 44444* 4£44 444^ €44^, 44 ^4 ^4^4 

o.^.a.E-1 ^-i}Aj o^si 7l|^oii cfl-g-§}^ #^4 44444* 4^-^44 4^44 444 244 44* ^9 
4^4 4^44 41 f?6 £ t}^ ^-44 44* 444 344 m ^144 4^ 4444. 



Ht 1 ^- 7. 

4 1 4<>)1 &4*1, 4444^1 ^o)] 44 Al-7) 4^ 4^0} ^Al 4^6,] ^ yflig^o] ^■ri^. 

^Htffe 44 7fl4^4 44^r4-§- 4 if-44 t^^ji; 

^-71 44444 ^7l fi^r^g- f-sfl ^^-tflolBll- *<34 44 <go^ fc<8*M 4*11 #7} 4^ <fH^4^ 

3f - 314^ "fl 44<H1 €S§4 *HsRr #4*1 ^H4^^l- *H4 fe #4*1 dMI 4^44 344 
£s av 71 4^ t||£$£ ^Ht^-I- 31444 34 «fe #4*1 4^* 4-§-« 3*Hi 4^ 3143 4^ 3 

f#4 

3)^1* 8. 

^ 1 IN &44, at- 7 ] 44 4^13 Asl 4444 444 4 $14 44^1 4^ AJ 1 4444i4oil 3 

Sfl 44AI 4^ 4^45:^ ^s)j7 AV 7l 4- ^,£^40} jflf ^o] 44 Al^-g- 4^ 7 flig 

^1 ^ ^av ^14^^ d a#44, 

av 7 ] 44444 ^-71 <34 s^tf-i- <343143# t^tt 44 4^ <3<*4 #^^}7l 4*1) #7] *H t^^r 

44 H 4 ^14^ n 44 ^4 *H SRr 44*1 4^4 #o§44 xl44^ 44 ai 4^ 

si *14# 471 4-iMl iH4£4 44 4t1 ?m 31 ^ A J!4 ^14444 31444 34 43-°^ 44 44*1 4 
71* 444 344 4^§ 314^ 44 3144 

^T 1 ^ 9. 

*ll 1 4i £14*1, $7] *H4*r£4 *)14°11 44 4t1 4 A ,3444 44^1 44*1 4^ 014447) ^4 43 

44 ^4 4444 nf-ls *WKa, 4 ^f-i it^ 44^1 p>?i# £43 o.s 34 31444 44 7B 
13! ^4^4,2- d ^444 

*M 314444 Aj. 7 ] a^^^s.^ 4^4 nf-*Ml tfl-g-44 314^ 3^3 44s} <34dl4£H 

H#t 47ii 3} 4 434 .^Afl^ 4 4^0} oj-ojdSA-l 27>^ 4^11: o] = ^ x) 

f^is 4fe 4t1 * ol-i-f - 34^ dl°14 4^ ^t^4. 
10. 

at- 7 ] ^14^^. ^^x)H«o]) ^ 34^ j^^-dH ^Hs(|e}^ ^^4fe nfli ^-71 471 ^^^4^1 ^-4^1 4 
714 ^4*1 ^1H4fe 7 il- f^s 4fe W^l 4711- 01^-4 371-4 ^ ^014 7}^ 44. 

^^■f - 11. 

4 l 4°11 «144, #7l p>4 t^l^^, 4^4^4 4tt 4^ 44^4 4^1 4s 

^s. nfl^m 7 A^r f^i 4fe ^4^1 471* oi-g-4 37}4 4^ dioi4 44 

^^H- 12. 

^1 11 4^1 XI 4^, ^"71 471 t^J^, 4^ 44#°1 s|4 ^©l*^ 4t71)7} jl^ ^-^i^s 
4fe ^-4^1 4?1t oi-g-4 4^ 0] O i4 4^ ^t^l. 

13. 

^ 1 %H1 sa4^, *7l 471 4- A ^4^, 4t^ ^1°H 4t17>4^ 441-4 £4°ll 4«fl l-fl-^^^s ^^s|E4 
^l^^^ ^ ^^s. 4fe 44^1 471* °l-g-4 37>4 4^ 4^ ^144 

14. 

^1 l 4°ll Si44, ^7l <^4^4 #7l 4^ 44#sl 4^ ^^^1^4 24^ ^ 37V4 4^1 

°1^11- ^44^, 

47l ^14^4^ 244 ^44 371-4 ^^fll°14 4°11 ^44 2?1 4 ^4 ^3*H 4§11 4?14 37}4 4*1 
1- 414^4 4^44 4^^s 44 t44 4t11- 444 37>4 4^ 4^ ^4471. 

15. 

4 14 4i Si44, 471 <34 ^4 =rt* 4^ 44#sl a44 ^^^s 4s ^7^4 444 2 7f4 °§# ^ 37> 
4 4^1431- ^44^, 



#71 4H4^£ 34€ fl^lS.^ tfs ^x]^ 4°1 5)fe bHI- 4°1 3fe 'H°ll 4*11 

3^ S 3f * 4 ^PcHHBli; °]&*]f]S.* Ol^^l ^-g- §fe ^Al ^ 

» 34€ ^ 4* ^t^l. 

16. 

41 1 5SM 4, ^-71 4^^r#4 #7l 34^ 55 # 7 l 4^4°] 44 4*3 tfl4#^ 

*7l 4H^4£ at-7] 4=-o] ^Ai-as ^oj| 4^ 47I as. 5j 2 4€ <3#4 34€ ^^H^iM^ 4 ^1 

4^^ 34^ 44f- ^#4^ °1 34€ fl^S-^-Bl #3: 3*lTr <^l3. 4°1 4fe B>^f- 3^4^ 

4°1 5)^ u>7ii 4^ 4*1 44 o] ^sflx] jfls] 4^. ^gbj 4 344 ^ cflolE^ 4^ 4 

31 4-£^ ^4 4tt 44^4 °l-g-4 344 ^ 7}^ 4*1, 

17. 

44 ofl a1«fl 4 344 #3 tlM44 4*1-1 444 0 } 7 i# f^is 44^1 b}^^ 0144 37} 

4 ^ til "I El 7>s ^44*1. 

18. 

A l 4°H 4 7 1 ^^^^ ^71 43 tfl4# ^4 - 43^114 #*ll ^^H cflsfl 44 7le)» 43 4^ 

01^ 4^ xi30.is.Jf 4 4^s] 244 ^444 t-ll-ol #7) 4^ tflAj-i- £4 # 43^114 4*11 

4 4^ ^^^H "331 37114^4 4^ f^4s^- 4^4 24€ ^44 344 ^WHe]i a^4s 

Aj-7l 7lH^4^ Aj. 7 | cgAl-a^rJ^- ^ ^ ^ «H cfl^V 4^0^ t 

ji ^ n ^4?J ?_>sl -gA>4^ 4 4^3] 34€ ^*1» t>#*H °1 4 ^Tlsi 34€ 

7 M 457^1^ 4# ^ ^l^sl-^ 24€ ^^4 34€ ^^c|]oi4 S ^Bi 4 u^o] 34^ 

^^1» ft*l-2 o] 471^1 34^ ^li^i ^-s |S|fe<a^ls. 4°1 4tt 47m ^^«H 4°1 4^ 4 
Tii 4*ii 4*] ^ sjf ^ ^44 o| ^sflxi 01^1 ^1- sj^oii 21*11 A 34€ ^clBl<3l 4*11- 01^4^ ^1 
7 icii 45t^hi ^!4E4f. ^A^5i 74^- 4^ #4ai 0 ]-g-4 34^ ^013 4^ ^14^1. 

19. 

^1 18 *J-i °i^4, <34^^r3:£, ^1^4^ ^ ^^^1 ^-S-* n ^4fe ^^4^14fe ^7flS #^cfl4 4 
A ^^4 Sj^4fe 4*r3 cfl^^ #^4^1» ^14=1 °1 4^51 tfl^^ ^^^Ife LH4# 4s 01 
^43. 4^^! ^1^^^ f^'M 4tt 4«1-^ «H» °l-8-$ 34€ II014 ^14*1. 

41 1 41 19 % ^ 42= 4 %H1 ^^^i, ^71 4«H 4^1 

W<L3. 4=r7fl afl^^ ^4^ ^^^fe 4^4, 

«jf^s 44=711 an«4 344-a- 4^*fe 4^4, 
^7i x% 44A5LJfEi 4^*1 a|4^ 44*M ^-71 #^4-1-4 5 4i ^^4fe X^^l 44^ 7i#Jf44, 
471 4€A^JfEi 4AJ4 4A}4-g- 4a^h ^^1 ^^dl4#4 s4i ^WRr Y^4 44^ t]^A^, 
4-71 x^ ^ Y^si 44^ 7^Jf 7fl» 44 ^4^1?lfe fl^ i7l4#4, 

471 x^ ^ Y4^i rfl4 ^4^- 7iH4 fe 44 ^4 4H^-« s4^H 7 ^1- f^Ai 4fe 4^ 

"H* °l-8-^r 34^ *3 ^11 °] &| ^44^1. 

^T 1 * 21. 

^^-#si ^at-^. a^47i *\ ^-4 44s. oi-£Ai7]fe 47114; 

4?i 4 A ^4# ^4 4717} iflW4 a4°ll ^^^£4 4^, ^4 ^4°114 

4?l7l- ^«^4 4^ *3 ^040,1 ^4 24^ 4t11; 



#7l <$$3*m ^#ofl °144 34^ ^t])o)^^ £n)sL^K] D}?jo] 3^ 

, 4 3*H1 ^^eHo1e)o(| <>)4 47i<4. 34€ #3 #^34 $)*li- t°M 4 ^^ol^* ^ 

1 *Mfe- 441^ 3^ 4fe #4*1 4?if °l-8-4 34€ tfM3 ^14*]. 

^ 22. 

41 21 4°fl $a°H, ^71 ^^-SS -rfoflA^ ij^ cflAl- # o| mxj cg^dl tfl^ 2*1-« S^Rr #31^r, 

^H7> 2*HJ <3#^ 

33-4*1 n ^ 7 |. ifs)£a tfltfi-s) 4^7} if-s|x] ^ 2x>^ ^tf-fr 243 a 

^■*Hr #41* ±444 0 lf-°1?l 3* *3iL5. 4fe #4±1 4?i* o)-g-4 344 ^ e|}o1e-1 4^ ^i^, 

23. 

41 22 24# <3j**, ^ tflA>- o) soj cg^ofl tflsfl 14*) o.s 3i|# ^7}lf^ 24€ 

^#4 243 p}7)7} i'fEl.xl 244 «=i^ ^#4xr 7 A f^AS 4xr 443 

"Ht °l-§"tt 34# ^ *)H3 7}^ ^14^. 

24. 

41 21 5444 ^71 $$34* t#i*1 *3 tfltfl-s} **] ^1 # 244 <3tf-^ «^«Hr #4lfe, 

#43 v}?]7} sl^t #3HH ^ tfl^#^ J§.7g «<£44 7l^<§#* a 443=. #7)14, 

^7l 4?i 4^^^ #4*1 v} ^m. D )e) 1^4 £*H 44 7))134;ii $.}^o £ *<^sl£* 7 )) 

^34^1 ^4301 4^si ^^44 ym^sLs. %<i*}^ #n ^, 

$7) ^-«h^l 4^ ^ri ^^§}tt 7fl^S #<^^ 4 ^^^olEll- AT-71 71^-^-a- ^11 o] a] 4 H15LSH 471S1 24^ 

^^1* ^«4tt #31* ^-i- f^is 4fe ^^1 4^* d l-g-?t 34€ ^ tfloiEi x}^ pgf 

25. 

41 21 ^1 &4*i ^-71 ^^s. ^i^i cfl^l-al 24^ «3<Mr a^-s}^ ^lfe, 

^7l 4?i ^^^#o] 4^0^ 4^=. 01^41- o^fl Die) 3 fts #4 £-§31- jl, ^4^1 4^* z l 

^71 #isH 4^al zL#^i zil^s as.^ 4^0^ ^AT-^ojE^oi] nf-f 4710]) s]4 0)^14 

1- 3 4 4^^ ^4 4 0 1^*1 24€ fl^ll- ^#4^ #311- i44<3 0 1^^?1 ^-i: ^^is 4fe % 

^ "HI °l^-# 34€ ^<>1^ 7}^ xjf aj-ai. 

26. 

41 21 4i sa^H, ^-7i ^^^^ ^#i^ ^^€4 ^ ^^-#21 ^-^ tfl4 34€ ^^4^* 

^7l 34^ f-^^i^l ^-^4#-i- ^^4fe n lHl 4?l t-^^#°)l^ 4^7f ^^s)xi 4 51^- 
4^r 4^« °l-§-^ 34# HH^I 4^ ^t4^. 

27. 

41 21 4i Xi4^, ^ v 7l ^ofl 24€ ^#4 34^ ^^m^s) #41^^ 471s] 3 

*>€ ^^l» ^#4fe 441^, 

^7l <£#^ ^r#si 4^4 ^i^aias^e-1 24^ <^4HbHH -94^ 37fl 4^ofl cfl4 4s^4 °m#6\] 
fl^l4fe 34€ ^^^o]Ei ^ 34« ^^4i sl^-H *11# 34^ ^^11- 

4 7^^- m^o S 4^ ol-g-4 34^ ^ e|1o)e1 7^^. 



Ut 1 * 28. 

4 21 4<>ll floH, 4 344 ^3HeH 44 47^ ^iM 5 -^ 3 44 4*3 31444 4313°J 4*11 # 

S H4# ^ 31 <3 3 1- ^ 1 A] 71 431 fe, 

"1^ 344 4*1^4^ 4s li*l£4 °J^Br 3^ ^^g^oiBja] <^«1s *M 4^1. zjxB^ 

4<3 4?H ^*fl 4 3*>€ 4^ 31°^ si 4^ 41*1 44 ^t-ir 44fe 4t4]4, 

4 344i ^3H4 ^ 44^1 ^3H4« 7i§^s^ls tH 4*114 4*1 £^ ofl 4*11 4 *M}*0 o 13 

1 <3^1?} ^ ^*Kr 4311 £W °14^4 3# f ^AS 4fe <>144 344 4^ dlolEl 4^ 

5g J^L^j- 29 # 

31 28 $14*1, ^71 34€ ^3H34 c§o3rt^ ^o) p}t11 S^Wfe 44 fe, 

4^21 ^44^1 43)34 344 41*1 ^J£4 ^1 P>7i igg. BflEi oi-g-^M ^ 

4*14^ 44 §t-§-iL3.«l 4^4 3H31 fJr^S o]^o}t) T^-g- 3.3 0.3. 4fe 44^] 441 o] ^-^j- 3^ 

*3 3M4 4^ 4**. 

*j^*J- 30. 

711 28 4°H 4<>H, 344 ^iHH^ <^«tS *M 2E|^ 4^» 3H*Hr 431 fe, 

4t14 -§-4tf4 tftfl^s! 344 41*1 ^4 44, 344 ^314 4 ^ ^431 °J14 3^H4 7i^H# #i3j 
44 4t14 44 4^1 4444 ^l ^^as 4tt 44^ 4t11 444 344 4*3 3144 x}^ ^4 4^. 

31. 

31 28 431 444, 471 344 ^<HH^ ^'Is. 44 4711: ^H*Rr 431 fe, 

444 344 014^4 34 471 4^ 4^34 4*1 x^-i 4444 47H ^sii *^4fe 44421 37flsi 
Hi 4*11 44^4 ^44^, 44^4 4^ 7 ^lt ?s}n, 4 iflf^s ^§444 4 4^1 H4 32 ^4 
1- uUfos«| 47ial 41: ^ Sl3E^ 0^01^ ^fe 444 47^1- oi-g-4 344 4^ 

4* 4^. 

32. 

31 28 4i 5a°H, 47l 44^1 344 4^^oiEii- 4S31S 4^1 4 ^^^^1^1- ^44^ 431 fe 



4 ^ tfloiE^ 47io)i o^4i ^ 3 7fl<2} ^ofl 4^- 44^4 4x1^ ^ ig^ ^ £f 7 ] ia 7)^^^^ $q 
^ 7l§A^ 4^ 4^1 % ^*1» 4*1^7lfe 44* ^*S4^r 4314, 

4*14 4*1H 41*11- ^44fe 444 4* 4*H7lfe s|?144# 4*S4fe 431 4, 

4*14fe 4* sl^4-^s 4<3 4*14tt 4i ^4^^1 ^ 4^H* 7}&^& ^)^±s. 4^ A 1^ 4 44 
4*l^l7m 4311 S44^ °]^°\& ^ f^s 4fe 44^ 4t11 «l-g-4 344 4^ 31^1^ 45 ^4 

4^. 

33. 

31 21 4i Si44, 47l 4^ 31 4# S4 # 4^44 4*11 ^^^1 31^ 44 7ie)l 43 tfn oife 4^ olS 
4Ei 4^4 244 ^4* ^44fe 4314, 471 4^314 ^^1 314 4^4 244 ^4^ii4 4=1 tai 4 
n 4^^1H 4^1 Tlsl ^^i 444<3 4 4^21 344 41*11 4#4fe 4314, ^4 4#4 4 444 344 41 
*11 431 45 31^ 4^44 4311 4 0 lf-4^1^, 

471 4 344 4^cll 0 l^oii 4^. p}t14 413^44 344 4^ 314&I4 44^4 4*11 4 4^31ol4i 
^4^144 4314, 44^1 344 4*1^.4^ 4s ^*l£^ ^44 4^44 344 4^^1°144 ^^ts 4°1 $\ 
4t11 7j^4^ 47114, 401 s)^ 471 011 sl^ll 4 344 4^o)He1 01 ^ 444^ 44 ^ 4 
314, 47] 4«11^ 4*1 4€ *Jli 4*11 4 ^3W4» ol^^l^ 47l 7 i3l 4S3H1 ^14^ 4311 544^ 



444*1 34 44 <^ 44 444 441 oi-g-tb 344 44 3144 44 31 443. 
H^U- 34. 

A 21 &44, 44 44441 4431441 44 4€- ^1 *<8*M fltn 44 44 

441 ^4 ^i°it an 4^1 t44 441 4*144 44*1 441 4713^ 44 ^isi-je^ 444^ 3i 4 

4^r ft^ 441 444 344 #3 444 4-£ « 0 ^. 
^^35. 

*ll 22 4°H $H4, ^71 44 44441 14 <343144l #44 4£ ^ ^crf^ 44 #71 OH tt* 

441 44 4^4 4^1 4444 444 43 *<8^l &4 4^1 *H*Kr 444 4 

?!4 444 cfHTll *^>£4 444^r 31 44 44*1 44* 444 344 43 3144 4* 3 

^%36. 

^ 441=4,44 344 f.<^^ 4 44 #^441 43 tflAVf-^ f^AS 44 4^r7fl allt^ 4314, 

#71 443 44 44441 34 4444 44*1 »}^} 43 3) ##4 ^44 f-^£)£S. 4^ #7] 4^ <g 
AT- a^- ^oflA-l 44# 4^4 3f44 43 4414 ipj 4°H rfl^j- 244 44 ^444 444, 

44 444 344 4^44°l14 44 43 4 413 = 44 ^3(|Elol ^JI, #71 44-4 <3434 4 

i^ofl A-l ^43)144 1=44 ^ cfl##5l If3 *§4°ll cfl^ 344 4331441 44 444^ 44 rt; 

#71 444 <^444 ^0,1 444 444 4 244 ^44 344 ^^^o]b-i^o| ^i s «.b1 4 443 344 4 
41 4#*U, 4 344 433)44<>11 44 44 si 4*13144 4 344 31444 4434 4*1» 444 4 
4331441 314fe 44^ 4444 31 4fe 444 441- 444 344 43 3144 4^ ^tlJ- 

^. 

^^*J-37. 

<3 #§l^Hr#4 34^ ^ 44 lH^4-8: ^ 44 n^t}^ 4^14, 

#4 4^4 44 1H^4# ^1 ^H*H 4^4 441- #4 4$i-^Hi ^^^-4-cil-oi #4 4^r4 ^ 
^-^^4 34« ^^-l: ^H44 #4 7i§#xiH) cfl^v 24€ ^ #4 34€ #4^1 0 141 44 4 
4 24€ ^#4 34€ #4^1°14^ J f4 4 4714 34^ 3*11- ^#«H °1 444 34€ 
^4^4 #s Tl^lfe ^^1^ 44 4fe 441 ^^44 44 4fe 44i 4^11 ^4 *M^c ^4fe ? 14 
«^14€ 4t114, 

44 4^4 ^4 44 ^4°)14 4^ ^4#4 4 7 j tfl^ 24€ 44i: 44 ^444 414, 44 4^4 3 
4€ ^^=r4i4 44 43 4414 S4i ¥4^€4 4^4^4 4^ 44 4^4 ^4^4 ^r4i4 444 
44 44^ 4^ tfl414 4 7 j 44 34^ 4^4441 44 ^44fe 4^1 4, 

44 34*1 4^^1441 44 €4«^144 4t1H14 ^)1?J ^^1 111 4§i1 414fe 4t111 ^444 4 
44^1 31 43 as 4^ 44^1 441 444 344 4^ 444 4^ 4f 4^. 

4 37 %H1 444, 44 ?14« 44^ 4^1 fe, 44 441°ll tfl^ 24€ 44 ^ 344 4441 ^444 44i 
"114 4*3 4^4 4444 31 43 ±2. 4fe 44^1 441 444 344 4*j 444 44 ^144. 

^ t 1 ^" 39. 

4 37 4°fl $144, 471 €4±lbI144 44fe, 4a 144 4^14^ 44 4 44 4414 tfl4 34€ 4^ 3143 
1 4f * ^fls 4 A 1€ 7l4ji444 44i4 ^r4?l 4*1 lit 444^4 444 ?J 34 43^ 4 
^ 44^1 4^ - 0144 344 ^4 cjioi4 4^ 3144. 
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